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It’s time for the big presentation. You want seit 
material to look good. You want you to look good. 
Relax. No matter what you want to display, the new 
MultiSync® 4PG™ multimedia monitor can handle it. 
Data from PC and Mac® computer sources, video 
sources, even US and European broadcast standards. 
Because the 4PG has the most comprehensive and 
versatile inout source compatibility in its class. 

With the 4PG your material never looked better. 


Its big 27° flat square screen technology CRT — the 


Buy a MultiSync 4PG between 
March 7 and August 37, 1994, 
and get a free copy of 
Microsoft® PowerPoint® 
presentation graphics software. 
For promotion details via fax, 
call 1-800-366-0476 


and request #17 7. 


first in this class of monitor—lets you 
en off your ideas with exceptionally bright, sharp, 
accurate images. Designed from the ground up for 
demanding business presentation environments, the 
4PG will keep you looking good for a long time. 
Put your best face forward at your next 
presentation. Plug in a 4PG. And practice your jokes. 
We'd like to present more information. 
Call 1-8QO-NEC-INFO. Or, for info via fax, call 


1-800-366-0476 and request #27401. 


NEC 
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PERACTIVE WHIZ-KIDS ! 
YES, WE MEAN YOU ! 


HYPERTOONS is presently looking for 


COMPUTER GRAPHIC ANIMATORS 


Preferably you will bring either 2 years experience in production with 
2D/3D software packages or a background in traditional cel animatio r. 


COMPUTER GRAPHIC ARTISTS 
Experienced with MacIntosh based programs, particularly photoshop. 


PROGRAMMERS / SYSTEM ADMINISTRATORS 
You should be experienced with SGI machines and fluent in UNIX and C++. 


—- 
We offer excellent benefits within a professional, creative atmosphere 
in the heart of Europe. Please mail your resume and demo-reel 
( indicating position of interest ) to 


Erlenweg 
D - 30916 Isernhagen 


GERMANY 
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Front End 

News — 
Product Spotlight 
Portfolio 

_ Applications 


@ Computer animation and 
a special-format theater 
_ highlight Cinetropolis 
@ CGI carries legal leverage 
_ in medical arbitration 
@ Computer-simulated 
_ experiments create a 
new view of physics 
49 ModelShop 
Mi Modeling a sweeping 
___Slaircase, without —sCTj 


ae 
Systems’ PhotoModeler 


VOLUME 17, NUMBER 5 


The Magical Art 
of Digital Matte Painting 


As artists replace their traditional 
matte painting techniques with com- 
puter graphics tools, they’re discover- 
ing new opportunities for their 
special-effects skills. 

By Barbara Robertson 


Building a Space Station 
To test in orbit a multimillion- 
dollar robotic assembly and mainte- 
nance process for the new 
R-Alpha space station, engi- 
neers on the ground have 
turned to computer-gener- 
‘ ated simulations, which 
2/7 are not only saving mil- 
~~“ Y lions of dollars but are also 
=~ spelling the difference be- 
tween mission success and failure. 
By Bridget Mintz Testa 


Vv 


Looking Back From the 
Virtual Future 


How sophisticated will virtual-reality 
technology be by the year 2010? How 
will VR impact the entertainment 
industry? Business? The architecture, 
engineering, and industrial design 
markets? Telecommunications? Take a 
trip 16 years into the future and read 
what two visionaries predict the 
future will hold for virtual reality. 

By Avi Bar-Zeev & Robert Jacobson, Ph.D. 


SPECIAL CAD SUPPLEMENT 


W Tough Choices: Picking 
the Right CAD System 
The CAD/CAM industry is changing 
dramatically. The age of workstation- 
based parametric software has 
arrived, and CAD software vendors 
are struggling to remain competitive. 
These changes make it a good time for 
users to reconsider their CAD invest- 
ment. What are the advantages and 
disadvantages of changing systems? 
How do you evaluate competitive sys- 
tems? Besides discussing these issues, 
this supplement profiles users who’ve 
successfully changed systems and 
offers advice from experts and users. 
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FRONT END 


Held Hostage by Legacy Data 


F° years, one of the complaints users had about CAD/CAM was that once 
you purchased a system, you tended to find yourself stuck for life. Scrap- 
ping one CAD system for another was almost impossible, not only because dif- 
ferent systems ran on different hardware, making any change of systems that 
much more expensive, but also because the problem of transferring old data- 
bases of information from one system to another was extremely difficult. 

Today that situation has changed. Now that almost all the major 
CAD/CAM systems run on a range of workstations, the hardware issue has 
pretty much gone away. As for the problem of dealing with legacy data—those 
databases of old drawings—that situation has also improved. 

Depending on who you talk to, you’ll get different answers about the 
degree to which legacy data represents a problem for users who are considering 
changing CAD systems. While some vendors, for example, will maintain it’s 
still a big problem, others argue that improvements in IGES and the existence 
of more capable direct translators have made the problem a fairly insignificant 
one. Moreover, some vendors point out that the need for translating legacy data 
is not as great as many people assume. 

This last point is one that many users who’ve recently changed CAD 
systems seem to agree with. In recent conversations with such users, we found 
that many made the point that much of their legacy data wasn’t worth 
converting. Even when refining an old design, they found it often made more 
sense to simply redraw the part using the new system rather than transfer an 
old drawing from the old system. Others pointed out that one solution to 
dealing with legacy data is to keep one CAD seat from the old system, and then 
use that when a need arises to access the old databases. 

The Gartner Group, a Santa Clara, California-based market research 
firm, recently echoed some of these observations in a report on CAD migration 
strategies. In the course of outlining strategies for working with legacy data, the 
report states that the key to success lies in “targeting a minimum acceptable 
level of old CAD data/drawing information.” The report goes on to say, “As a 
general rule, we believe it is unwise to convert old CAD data on a wholesale 
basis ... the mechanisms for doing this are error-prone, and there is minimal 
leverage in using drafting-oriented data in a 3D, parametric/Vvariational 
modeling system.” 

For some users, especially those making extremely complex assemblies 
with long lifecycles—such as airplanes or automobiles—the problem of dealing 
with legacy data is no doubt still a challenging one, and it might even be a 
legitimate reason for not changing CAD systems. But for most users, it would 
seem that the days of being held hostage by old databases are fast coming to an 
end. 


SGhIY fea 


Stephen M. Porter 
Editor 


uch color copier experience 
this 1.2 billion times. 


your computer. And because different work environments have 
the world’s first Color Laser AS Sette  _—_ different needs, Canon offers a choice of color copier solutions. 
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TAKE THE INSIDETRAK" TO 
3D MOTION TRACKING. 
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eceivers, slave boards can be added, 
p to 2 receivers. The ultimate number is 


compatible. — 
.AK easily plugs into your PC’s (or any — 


computer’s) ISA slot to provide true high-performance _ only limited by the number of ISA slots you have available. 

ig with just 12 millisecond latency. Since _ So take the INSIDETRAK to affordable, low-latency 
INSIDETRAK is in an ISA slot on the mother-board, _ 3D motion tracking. Call (800) 357-4777 ext. 234 for your 
transport delays are minimized. | FREE brochure. 


_ The INSIDETRAK system utilizes the same DSP 
technology that made FASTRAK” the industry standard. 


INSIDETRAK is designed with expansion capabilities to =) 
meet your application needs. The system comes with a WLHEM ss 


First in the third dimension™ 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 Phone: (800) 357-4777 FAX: (802) 655-1439 
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News in Brief 


Adobe and Aldus Agree to Merge 


Acknowledging that they will be much stronger together—both technologically and fi- 
nancially—than they will be if they remain separate, Adobe Systems Inc. (Mountain 
View, CA) and Aldus Corp. (Seattle) have announced an agreement to merge. Sched- 
uled to be complete in July and valued at an estimated $525 million, the merger will re- 
sult in anew company which, according to Paul Brainerd, president and founder of Al- 
dus, will offer “the largest, most respected typeface library, the world’s top-selling 
page-layout solution, and the best-of-breed illustration, photo-editing, presentation, 
image retrieval, and video-production applications.” 

Under terms of the agreement, John Warnock, chairman and CEO of Adobe, will be- 
come chairman and CEO of the new company, which will be headquartered in Moun- 
tain View; Chuck Geschke, president and COO of Adobe, will become president, and 
Brainerd will become a member of the board of directors. The structure of the merged 
company will consist of operating divisions including Systems Products, Application 
Products, and Consumer Products, the facilities for which will be maintained in both 
Mountain View and Seattle. According to the companies, the new company will con- 
tinue marketing and supporting all of Aldus and Adobe’s current major products. 


7th Level Acquires MetroGel’s Animation Technology and Processes 


Dallas-based 7th Level Inc., a leading creator of interactive products for the home en- 
tertainment and education markets, has acquired MetroCel Animation Studios’ digital 
inking and painting technology and processes. In addition, 19 key MetroCel employees 
have agreed to join 7th Level in its Los Angeles studio. Former MetroCel executive pro- 
ducer Mark Steeves will join 7th Level as vice president of production. 

The traditional-animation division of MetroLight Studios, MetroCel is known for its 
production work on “Beavis and Butt-head,” “Ren & Stimpy,” and dozens of award- 
winning TV commercials. MetroLight, meanwhile, has been awarded an Oscar and 
several Emmys for its motion picture and television work. 

According to 7th Level, it used the MetroCel technology to create its first product, 
TuneLand, an interactive cartoon starring Howie Mandel. The MetroCel acquisition 
will enable 7th Level to deliver high-quality animation in future interactive products 
as well, according to the company. 


Nintendo to Develop First Video Game for 64-Bit Project Reality System 


Nintendo of America Inc. (Redmond, WA) has signed a development agreement with 
entertainment software producer Rare Ltd. (Twycross, Warwickshire, England) and 
game developer Rare Coin-It Toys & Games Inc. (Miami) to create the first in a series of 
video games for Project Reality, the 64-bit home-video-game system being developed in 
conjunction with Silicon Graphics (Mountain View, CA). Killer Instinct, a futuristic 3D 
fighting game and the first game to be developed under this agreement, will be pre- 
viewed at the Consumer Electronics Show in Chicago in June. Nintendo plans to intro- 
duce Killer Instinct in video-game arcades in late 1994 and make it available for play 
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on the Project Reality home system in the fall of 1995. 
The arcade version of Killer Instinct will be distributed 
by WMS Industries, the company responsible for such 
arcade mega-hits as Mortal Kombat and NBA Jam. 


Joint Developments 


Following the successful launch of its first Cinetropolis 
complex in Connecticut, Iwerks Entertainment (Bur- 
bank, CA) has signed a multimillion-dollar agreement 
with Japan’s Itochu Corp. to develop and build its sec- 
ond Cinetropolis. The 31,000-square-foot, software-driv- 
en complex will feature three Iwerks venues: a 300-seat 
giant-screen theater, a 40-seat Turbo Tour simulation 
theater, and a 360-degree video-based theater with a seat- 
ing capacity of 200. The complex is scheduled to open in 
November at the Nextage Shopping and Entertainment 
Center in Japan. In related news, Iwerks’ Attractions & 
Technologies Division is in final negotiations with Na- 
tional Maritime Center (Norfolk, VA) to design, build, 
and install a six-vehicle Virtual Adventures attraction for 
Nauticus, a $52-million educational and entertainment 
facility scheduled to open on Memorial Day. 

Swanson Analysis Systems (Houston, PA) and 
EDS/Unigraphics (Plano, TX) have developed UG/AN- 
SYS Optimization, a tool designed to integrate FEA de- 
sign optimization capabilities within the Unigraphics 
environment. A production version of the product will 
be available commercially later this year. mental images 
(Berlin) has announced it will develop a general-purpose 
rendering software component for Dassault Systemes’ 
(Suresnes, France) CATIA software. Visual Software 
(Woodland Hills, CA) has signed a joint development 
agreement with Digital Equipment Corp. (Maynard, MA) 
to port its Visual Reality graphics and animation soft- 
ware to the Windows NT Alpha AXP platform. The Mul- 
timedia Division of Autodesk (Sausalito, CA) has an- 
nounced an agreement with Silicon Graphics (Mountain 
View, CA) to co-develop an SGI version of the rendering 
module in Autodesk’s 3D Studio Release 3. An SGI ver- 
sion of Autodesk’s AutoVision will also be developed. 
3DO Co. (Redwood City, CA) has signed a memorandum 
of understanding with Creative Technologies Ltd., the 
Singapore-based parent of Creative Labs Inc., to build a 
board that will allow IBM compatibles to play 3DO titles. 

VideoLogic (Cambridge, MA) and Matrox (Montreal) 
have joined forces to design low-cost VESA Media Chan- 
nel multimedia accelerators based on VideoLogic’s Pow- 
erPlay 64 Digital Movie Accelerator chip and Matrox’s 
MGA 64-bit graphics chip. The CETIA subsidiary of 
Thomson-CSF (Cedex, France; Cambridge, MA) has initi- 
ated joint development work with IBM France on a chip 
for interfacing between the PCI bus and the VMEbus. The 
product is expected to ship in early 1995. Horizons 
Technology Inc. (San Diego) plans to combine its Pow- 
er!Video compression technology with Digital Video 
Arts’ (Dresher, PA) NewWorld Development Kit. The re- 
sulting product will be targeted to application develop- 
ers in the high-quality interactive video market. 


8 ¢ COMPUTER GRAPHICS WORLD MAY 1994 


@ ALSO OF NOTE 


@ Industrial Light & Magic 
(San Rafael, CA) received 
an Academy Award for Best 
Achievement in Visual 
Effects for its work on last 
year’s blockbuster, Juras- 
sic Park. The Oscar, ILM’s 
13th, was presented at the 
66th annual Academy of 
Motion Pictures Arts and 
Sciences awards ceremo- 
ny in March. 


@ Philips Media and R/GA 
Digital Studios have formed 
an interactive entertain- 
ment company that will 
develop and distribute in- 
teractive software. The 
new company, Momentum 
Media, will be based in 
New York but will pro- 
duce from its East Coast 
and Hollywood Studios. 


@ A new player has en- 
tered the head-mounted- 
display market. Inter- 
Vision Systems Inc.’s (Al- 
exandria, VA) first product 
is a belt-mounted, palm- 
sized 486 equipped with 
a head-mounted VGA dis- 
play, removable hard 
drive, and voice-recogni- 
tion software. 


® Graphics accelerator 
card manufacturer Nation- 
al Design Inc. has been ac- 
quired by Technology Works 
Inc. Both companies are 
based in Austin, Texas. 


@ Electronic Arts (San Ma- 
teo, CA) has reorganized 
its EA Product Develop- 
ment Studio and in the 
process has created three 
new divisions—EA Sports, 
Simulation and Interac- 
tive Movies, and Enter- 
tainment. 


News compiled and re- 
ported by Audrey Doyle, 
managing editor. 


“What sells clients is 3D modeling. 
With DesignWorks, I can automatica 
generate 3D models from floor plans.” 


— David Bader, president 
neubau imaging 


To complement MicroStation’s powerful production capabilities, 
architects and designers are turning to DesignWorks. For designers 
at neubau imaging, MicroStation and DesignWorks are the perfect 
3D tools. “Once the plan is made, only a few steps are needed to 
transform the work into a 3D model. This brings life to any space- 
planning concept, and provides a vivid spatial understanding for 
our clients.” — Curt Dilger, designer 


(S9}.41209 SISPUL] 
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Combining MicroStation and DesignWorks, Curt 
Dilger, David Bader, and Steven Johns enjoy 
increased productivity at neubau imaging. 


e Technical Desktop 


“Our CAD work is 
intensive and maintaining 
quality is a problem. 


When it comes to producing high-quality CAD work, operator productivity and fatigue are important issues. 
Especially where the work is intensive and the hours are long. With its large, adjustable work surfaces, the 
Varilask” helps increase productivity and user comfort. To see the Varilask” in motion, call 1-800-822-8037 and ask 


for the FREE VariTask” Video. We'll send it along with complete information on the Varilask” and a complimentary 
copy of the report, “Technical Desking in the ‘90’s.” 


MAYLINE 


The Leader In 
Technical Desking Solutions. 


The Mayline Company, P.O. Box 728, Sheboygan, WI 53082-0728 
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esigned for 3D 

modeling, photo- 

realistic rendering, 
and broadcast-quality 
animation applications, 
trueSpace for Windows 
is the first PC program to 
immerse users in a full 
3D perspective work- 
space and to allow real- 
time interaction, accord- 
ing to its developer, 
Caligari Corp. 

To create complex ob- 
jects in trueSpace, de- 
signers combine prim- 
itive shapes such as 
cubes, spheres, and 
cones. They can then 
manipulate these ob- 
jects using freeform deformation 
tools (for grabbing, twisting, and 
bending) and single-point editing 
tools (for moving and sweeping 


points, edges, faces, and parts of ob-. 


jects). 

The $795 program also includes a 
hierarchy feature for connecting 
parts (such as fingers to a hand); hy- 
brid ray-tracing tools for generating 
such effects as refractions and re- 
flections of light on water or glass; a 
materials library containing multi- 
ple textures which can be painted 


onto the surface of objects; four lev- 
els of antialiasing; infinite, local, 
and spot lights; and tools for inte- 
grating shadows, transparencies, or 
fog. trueSpace renders in up to 
8000x8000-pixel resolution and 
merges in 24-bit color with alpha 
channel to preserve both antialias- 
ing and transparency. 

To set up basic animation scripts, 
trueSpace offers an interactive 
keyframe module as well as a spread- 
sheet-like visual time editor, which 
lets animators create animations di- 


More Mac for Your Money 


Apple Computer is offering multi- 
media professionals (among others) 
the power of RISC technology on a 
personal computer with its new 
Power Macintosh line. Introduced in 
mid-March and based on the Power- 
PC 601 microprocessor developed by 
Apple, IBM, and Motorola, the Pow- 
er Mac line consists of three mod- 
els—the 6100/60, 7100/66, and 
8100/80. 


According to Apple, when run- 
ning application software developed 
specifically for the PowerPC, the 
Power Macs provide two to four 
times the performance of today’s In- 
tel ’486 and Motorola 68040 ma- 
chines. They also outperform Intel’s 
Pentium microprocessor. Mean- 
while, applications using floating- 
point mathematical calculations 
benefit from performance increases 


rectly with the mouse 
by dragging objects. 
Motion can be smoothed 
or accelerated along 
spline-based paths and 
can be previewed in 
real time before being 
output to videotape 
(output can be saved in 
AVI/Video for Windows 
format). In addition, the 
product complies to 
both NTSC and PAL TV 
broadcast standards. 

trueSpace supports a 
variety of 3D object stan- 
dards, including Au- 
todesk’s DXF and 3D 
Studio, Wavefront, Imag- 
ine, and Lightwave. 
Output with alpha channel is com- 
patible with nonlinear editing soft- 
ware such as Adobe Premiere and 
with image-editing software such as 
Photoshop. 

The program runs under Windows 
3.1 or greater and requires at least a 
°386 or higher PC with floating-point 
coprocessor, 4MB of RAM, and 6MB 
of free hard-disk space. Caligari 
Corp. (Mountain View, CA; 415-390- 
9600).—Laureen Belleville, Con- 
tributing Editor 
CIRCLE 125 ON INFORMATION CARD 


of up to 10 times that offered by cur- 
rent personal computers. 

The Power Macs run System 
7.1.2—an optimized version of the 
System 7 operating system—which 
includes the QuickTime multimedia 
and QuickDraw graphics architec- 
tures. Because the systems are com- 
patible with previous Motorola 
68000-based Macs, Power Mac users 
can still run current Mac applica- 
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tions, peripherals, and cards, includ- 
ing Apple’s family of LocalTalk, Eth- 
ernet, and Token-Ring products. 
Some of the Power Mac configura- 
tions are bundled with SoftWin- 
dows, a new emulation program 
from Insignia Solutions, which 
serves as a bridge between the Power 
Mac and applications for DOS and 
Windows. 

The Power Mac line ranges in 
price from $1819 for the 6100/60 
with 8MB of DRAM and a 160MB 
hard disk to $6159 for the 8100/80 
with 16MB of DRAM, a 1000MB hard 
disk, 2MB of VRAM, and a built-in 
CD-ROM. 

The 60MHz 6100/60 model offers 
full storage and expansion features, 
including one NuBus slot and an op- 
tional built-in CD-ROM. The 66MHz 
7100/66 machine has three NuBus 
slots, and supports more colors and 
larger displays (the base price for 
this model, configured with 8MB of 
DRAM, 250MB hard disk, and 1MB 
of VRAM, is $2899). The 80MHz 
8100/80 model accommodates 
three NuBus Expansion slots and of- 
fers built-in video support for up to 


16.7 million colors, extensive stor- 


age options, dual-channel SCSI, and 
Level 2 cache memory. 
Apple reports that, to date, more 


than 150 software developers world- 
wide have committed to shipping 
versions of their applications that 
have been optimized for the Power 
Macintosh. Apple Computer Inc. 
(Cupertino, CA; 408-996-1010).—LB 
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More Realism for VR 


To enhance the image detail that can 
be displayed in real time in virtual 
reality applications, Division Inc. 
has incorporated the Pixel-Planes 
massively parallel 
eraphics accelerator 
board, which it calls 
the VPX board, into its 
ProVision 100 virtual 
reality system. 

Using massive paral- 
lelism with a processor 
dedicated to each pixel 
in the image, the Pixel- 
Planes architecture, de- 
veloped at the Universi- 
ty of North Carolina at 
Chapel Hill, can dis- 
play 160 million fully 
photo-textured pixels 


5D minute plots 


Now, with a new low price, the 
HP DesignJet 200 monochrome 
inkjet plotter is more affordable 


than ever. 
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under five minutes. 


It’s true. For about the price of the aver- 
age pen plotter, the HP DesignJet 200 
gives you crisp, 300-dpi, D-size plots in 


per second, 300,000 Z-buffered tex- 
tured polygons per second, and 
300,000 Z-buffered spheres per sec- 
ond. It also offers full, simultaneous 


Of course, HP’s proven inkjet technology 
means more than just fast plotting. It 
means no more pen-related problems. 
No more skipped lines. No more pen 
clogging. And our smooth, quiet writing 


Gouraud shading, texturing, and 
specular lighting. 

Another VPX enhancement is its 
perspective-correct texturing capa- 
bility, which automatically corrects 
the perspective on photo-textures 
while using MIP-maps to interpolate 
detail as a texture is approached. 
This prevents apparent warping and 
swimming as textures are viewed in 
perspective. 

Implemented as a single extended 
EISA-bus card designed for the ProVi- 
sion 100, VPX is fully supported by 
Division’s dVS virtual reality envi- 
ronment. The ProVision 100 VPX is 
available with a single VPX board 
(which produces one high-resolution 
image) or with a stereo pair of boards 
(which produce high-resolution im- 
ages in stereo or four video-resolution 
images). The maximum resolution in 
synchronized stereo is 1024x768. 

Division is offering the VPX as an 
OEM graphics subsystem (prices 
start at $15,000) or as part of the ful- 
ly integrated ProVision 100 VPX 
(which starts at $50,000). Division 
Inc. (Redwood City, CA); 415-364- 
6067).—LB 
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Rasna Enhances Mechanica 


In an effort to make its Mechanica 
software more accessible to engi- 
neers earlier in the design process, 
Rasna Corp. has incorporated Direct 
Geometry Access (DGA) technology 
into Release 6 of the popular 
mechanical design synthesis pro- 
gram. 

According to Rasna, DGA enables 
users to directly access the geometry 
of Pro/Engineer, Catia, CADDS 5, 
Unigraphics, AutoCAD, and other 
CAD/CAM systems. It also handles 
the interfacing details and complex 
geometry tolerancing so that moving 
geometry, design parameters, and 
engineering data between systems is 
simplified. 

To broaden the use of Mechanica, 
Rasna has incorporated more than 
200 enhancements into Release 6. 
Among these are temperature-de- 
pendent materials, beam end releas- 
es, beam-shell face links, enhanced 
post-processing, Mechanica Motion 
force specified as a function of force, 
and new Run control settings. 


Rasna has also improved Mechani- 
ca’s AutoGEM—the automatic, P- 
technology Geometric Element Mod- 
eler—by reducing by one-third the 
average number of geometric ele- 
ments, increasing speed by two times, 
and adding GEM support for zero- 
edge angle elements. In addition, 
users can optimize up to 2500 design 
variables simultaneously, allowing 
engineers to coordinate and optimize 
multiple engineering requirements 
early in the design process. 

Mechanica 6 runs on Unix work- 
stations from Digital, Hewlett- 
Packard, IBM, Silicon Graphics, and 
Sun; Intel Windows NT worksta- 
tions; and Cray and Convex super- 
computers. 

The Structure and Motion modules 
of Mechanica Release 6 sell for 
$15,000 per seat for Unix and NT 
workstations. The DGA interfaces are 
available on a network-wide basis 
and are priced from $3000. Rasna 
Corp. (San Jose, CA; 408-922-6833).—LB 
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to the people. 


$2,995 


system makes the HP DesignJet 200 
ideal for any office environment. And 
with the addition of legs, the DesignJet 
200 converts from a desktop to a free- 
standing plotter. 


So get the plotter that saves you as 
much time as it does money. Call 
1-800-851-1170, Ext. 7720 for the loca- 
tion of your local HP demo dealer.’ 


HEWLETT* 
PACKARD 


G 


*E-size model priced at just $3,995. Suggested U.S. list prices. 
Price does not include optional legs and bin. Plot images courtesy 
of Autodesk, Inc. ‘In Canada, call 1-800-387-3857, Ext. 7720. 
©1994 Hewlett-Packard Company PE12402 
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PHOTO COURTESY OF MATTE WORLD DIGITAL 


inned to the 
wall as casual- 
ly as last year’s 
snapshot of the kids 
is the last matte 
painting created at 
Industrial Light & 
Magic (San Rafael, 
CA) by an artist using 
a brush and wet says. “What made it 
paint. Yusei Uesugi Ses ee ee | bee possible was Kodak 
did the painting for opening Cinesite [a 
LucasFilm Ltd.’s tele- facility in Los Ange- 
vision series, The les where filmmakers 
Young Indiana Jones can get film scanned into 
Chronicles. In the live-ac- digital files and digital im- 
tion portion of the painting, ages recorded on film]. Be- 
we see young Indiana Jones fore, companies had propri- 
on horseback. It’s an apt cine- etary equipment, and if you 
matic symbol of ILM’s transition wanted to do digital, you had to 
from one era to another—from the use their people.” 
short time ago when matte artists “This is a very exciting time,” says 
used techniques nearly as old as film- Melody Meisel, an artist’s agent with 
making itself, to today, when ILM artists re:Sources (Santa Barbara, CA) and for- 
and others use computers to create digital mer art department manager at ILM. “It’s 
matte paintings for movies and prime-time amazing how quickly it’s evolving. In the 
TV series. past, artists needed to work in large shops. 
Only during the past two years have these Now, artists are working at home on Macin- 
matte artists begun taking toshes.” Meisel believes 


ings for an IMAX 
project at Santa Bar- 
bara Studios. “Once 
you could scan and 
record film reliably, it 
was a fait accompli 
that [matte paintings 
and effects work] 
would be digital,” he 


computers seriously; that this will result in a wider 
AAC a aa BY BARBA OBERTSON use of matte paintings in 
ners, and film recorders the entertainment, educa- 
have all become capable of handling the needs of matte tion, and multimedia industries. “We’ll see more matte 
artists working in a production environment. To say paintings on TV, and it’s only a matter of time before 


we see them in games,” she says. 
Already, Mark Sullivan, a well-known 
matte artist who left ILM to start his 
own studio, has joined the game 
company Rocket Science (Palo 
Alto, CA), where he’s working on 
nine digital matte paintings for 
the game Loadstar. “I’ve been 
painting for the last 15 years. 


the transition is having a dramatic impact is 
an understatement. 

“I have $45,000 worth of equipment 
gathering dust,” says Jesse Silver, an 
effects designer who recently 
joined Warner Bros. Image Tech- 
nology (WABIT). “For the past 
couple of years I’ve been doing 
everything except color sketch- 
es on a computer.” Silver first 
used Adobe Photoshop (Moun- 
tain View, CA) on a Mac fora 
TV commercial two years ago, 
tried a mixture of traditional 
and digital techniques for the 
Super Mario Brothers movie, and 
settled on digital paintings for 
Coneheads. Now, he’s finishing up 
some very high-resolution matte paint- 


“The computer now allows me to 

paint with pieces of reality instead 

of paint strokes,” says matte artist 
Chris Evans, who used Photoshop to 
reshape rock formations in a scanned 
photograph into a resemblance of a 
buffalo back. This image, created at Matte 
World Digital (Novato, CA) for the movie 

City Slickers 2, simulates a scene shot 
through a telescope. 
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Now,” he says of working with Pho- 
toshop, “everything is accelerated. 
It’s exhilarating.” 

“A few years ago, you could trace 
most of the technology back to the 
turn of the century. Most of the tech- 
niques are as old as film itself,” says 
Craig Barron, director of Visual Ef- 
fects at award-winning Matte World 
Digital (Novato, CA). Known for ef- 
fects work on Batman Returns, Bram 
Stoker’s Dracula, and many other 
movies, Matte World Digital is ap- 
proaching the digital world with en- 
thusiasm—and caution. “This is the 
first time we’ve had new tools to 
work with. We want to make sure we 
don’t lose the advantages of tradi- 
tional technology,” says Barron. 

At Matte World Digital, you see ev- 
idence of both old and new in use: 
SGI and Mac workstations in one 
room; matte cameras, matte stands, 
rear projectors, motion-control cam- 
eras, and other equipment in another. 

Basically, a matte painting, tradi- 
tional or digital, is a mask that covers 
part of a frame (or several frames) of 
film, and thereby replaces that part 
of the frame. The original, unpainted 
area is often live-action footage of ac- 
tors filmed on a set or sound stage, or 
on location. 

In the early days of film, paintings 
on glass were positioned in front of a 
camera lens. The camera operator 
would see (and shoot) the painting, 
along with the movie set behind it. 
The technique could be used to 
modify a set—to put a spire on top of 
a church, for example. 


For Santa Barbara Studios’ work on Pathways Productions’ 500 Nations project, Bruc 


ee 


sh 


inate. 


Walters used CoSA After Effects to composite live-action video with Chris Evans’ paintings of 
the Chumash (circa 1500) and Wampanoag (circa 1620) villages. The width of the Chumash 
painting, top, allowed Walters to pan a digital camera from left to right across the composite 


as people moved about. 


Later, more sophisticated special 
effects were created using large matte 
paintings photographed and com- 
posited with live-action film via op- 
tical printers. The optical printers, 
which consist of a camera and sever- 
al projectors working in sync, can 
create frames with many layers of 
mattes. One layer or many, it is never 
an easy process for the matte 
painters. “Before computers, I would 
start painting blindly,” says Craig 
Mullins, a matte artist who has 
worked with ILM and Santa Barbara 
Studios and who is currently work- 
ing with Digital Domain on the 


movie Interview With a Vampire. 
Mullins explains that, traditional- 
ly, artists load the film into a projec- 
tor, put a board into a matte stand 
(which looks like a large window 
frame on legs), then trace the project- 
ed image to get a matte line (where 
the painting stops and the film be- 
gins) and to match the perspective 
on film. To match colors, he says, 
“T’d look at a live-action plate [one 
frame of the film] through a loupe.” 
To see the work in progress, the 


Barbara Robertson is West Coast senior editor 
of Computer Graphics World. 
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oD Graphics for Alpha AXP Systems 


Kubota graphics accelerators 
and Digital Alpha AXP workstations 
bring better products to market—faster! 


BASED ON DIGITAL'S HIGH-SPEED ALPHA AXP MICROPROCESSOR, Kubota graphics 
accelerators combined with Digital Alpha AXP workstations offer unparalleled price/performance 
for your MCAD applications. 


KUBOTA GRAPHICS ON ALPHA AXP WORKSTATIONS ARE FAST, allowing you to render 
designs more quickly and productively. Alpha AXP workstations give you 64-bit computing on the 
world’s fastest CPU (200MHz). Combined with Kubota graphics accelerators, you get the industry's 
richest feature set operating at the highest speed: two million 3D vectors per second, one million 
smooth-shaded triangles per second, and more. 


KUBOTA GRAPHICS ON ALPHA AXP WORKSTATIONS ARE FLEXIBLE, supporting all stan- 
dard graphics application programming interfaces and a wide range of leading application software. 


KUBOTA GRAPHICS ON ALPHA AXP PROTECT YOUR INVESTMENT by being fully scalable. 
Plug-in expansion boards let you upgrade Kubota graphics accelerators to support the most complex 
MCAD renderings and walk-throughs. 


CALL TODAY FOR YOUR FREE MCAD 

Planning Guide, ‘Ten Steps to High- 
Performance 3D Graphics for Mechanical 
Design.’ Plus get more details on Kubota’s 
high-performance graphics accelerators 
running on Digital's Alpha AXP workstations. 


800-934-5082 eds 


Porsche™ engine model created with Parametric Technology's Pro/ENGINEER® 
and rendered with Kubota’s graphics accelerators running on Digital’s Aloha 
AXP workstation. Kubota Pacific Computer Inc. 2630 Walsh Avenue, Santa 
Clara, CA 95051-0905. Copyright © 1994 Kubota Pacific Computer Inc. All 
rights reserved. All other trademarks and registered trademarks are the prop- 
erty of their respective holders. 
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artist would put the painting in the 
matte stand, have a cameraperson 
shoot a composite with the live-ac- 
tion frame, then wait for the film to 
be processed. “Then I'd see how far 
off I was for that day—maybe too 
light or too blue—and modify the 
painting,” says Mullins. “Then I’d go 
through the whole process again.” 

It’s a cumbersome process. “It was 
like painting with a very long stick,” 
says Paul Huston, a matte artist at 
ILM, who now works with Photo- 
shop. “Now, it’s like touching film. 
I’m looking at everything I’m doing 
and I can manipulate it.” 

At ILM, the transition from tradi- 
tional to digital painting took place 
primarily during the making of 
Young Indiana Jones. “It happened 
quickly,” says Bruce Walters, head of 
the matte-painting department 
through the series’ first season. “It 
took 1% paintings.” 

The inspiration for this transition 
came largely from Walters—and, of 
course, George Lucas. Walters, who 
had been department head of the ef- 


The creation of a docking bay for the television series Babylon 5 is depicted in this 


fects animation and effects camera 
departments, bought ILM’s first color 
Mac. “Traditionally, matte paintings 
are ‘locked off,’ ” 
he says. “All of a 
sudden, you see 
the camera not 
moving. I wanted 
to push the tech- 
nology further.” 
After using CoSA 
After Effects (Prov- 
idence, RI) to 
move a_ digital 
Camera across a 
painting that had 
been scanned into 
Photoshop, he 
knew he wanted 
the matte artists to 
have Macs. “I 
wanted to give the 
artists more con- 
trol,” he says. He and ILM colleague 
John Knoll, co-author of Photoshop, 
easily convinced Lucas to try Macs 
for the paintings in Young Indy. 

In 1993, ILM matte artists Yusei 


sequence: the live-action plate (upper left), the matte line (upper right), and the final matte 
painting. The matte line defines the area in a sequence of frames where all the live action 
takes place. Here, the three people walk forward a few steps. Artist Eric Chauvin’s careful 
use of perspective in this painting allows a digital camera to tilt up as it follows the people. 


PE RE 


“Loadstar is supposed to have the texture 
and feel of a movie, to look as if it were 
shot on location in space,” says Mark 
Sullivan, art director at Rocket Science 
Games Inc. For this painting, Sullivan 
Started with hardware photographed in 
front of black velvet, then scanned into 
Photoshop. He'll add animated elements to 
this scene which sets the stage in the 
Opening scenes of the game. The game is 
scheduled for release later this year. 


Uesugi, Eric Chauvin, Paul Huston, 
and Mark Holmes won Emmy 
Awards for their work on the series’ 
second season. Today, matte paint- 
ings for movies as well as television 
are created on computers at ILM 
(typically, Quadra 950s loaded with 
256MB of RAM). “It was a good train- 
ing ground,” says Huston of the work 
on Young Indy. “TV images are 
lower resolution than movies, the 
complexity is not so great because 
the images are smaller, and the mo- 
tion is less critical.” 

In April 1993, Walters left ILM to 
open his own studio—a Macintosh 
on a desk in the spare bedroom of 
his house in Mill Valley, California. 
“There are still a lot of people 
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To create this matte painting for the movie 7he Mask, |\LM matte artist Yusei Uesugi 
Started with the live-action plate (lower right), one frame of the film scanned into 
Photoshop. Making moviegoers believe it’s real and not a painting involves some sleight- 
of-hand “gags” on Uesugi’s part. The birds and the water are animated, the boats rock, and 
in the background, cars on the elevated highway move via a 250-frame animation loop. 


putting out the idea that you need 
high-end machines to do quality 
work,” he says. “My focus is on 
doing high-quality work in your 
house for money you can afford. 

“IT supervised 100 matte paintings 


for Indiana Jones in a year,” he adds, 
“all done on Macs. All the shots in 
Indy were less expensive than one 
expensive shot in [Steven Spielberg’s 
movie] Hook.” 

Recently, Walters supervised work 


on seven of the more complex shots 
in a group of 25 matte paintings for 
the 500 Nations project underway at 
Santa Barbara Studios. Artist Chris 
Evans (now working on a project at 
Matte World Digital) started with tra- 
ditional tools, then scanned his 
paintings into Photoshop for final 
touches. Because each shot will be 
on-screen for about 20 sec- 
onds, Walters combined 
several techniques to 
breathe life into those 
paintings. He worked with 
double-video-resolution im- 
ages to have room for big 
Camera moves—zooms, 
pans—so it would look like 
the shots were filmed on lo- 
cation. He added morphed smoke. 
He used CoSA After Effects to com- 
posite live-action video footage. 

The goal is to convince viewers 
that they see people walking up the 
steps of a pyramid at Palenque 
during its prime; that the villages 
they see are authentic—without 
building elaborate sets; without 
sending film crews on location. 

For the same reasons, animator Mark 
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working with its simple, familiar interface 


today. Create complex 3D shapes easily with Designer's 


exclusive Modeling Wizard” Then brush color and 
texture directly onto the surface of your objects with 

3D Paint. Designer supports virtually every industry 
standard, and works with Adobe Photoshop"and Fractal 
Design Painter, as well as Adobe IIlustrator” and Aldus 
FreeHand. The new world’s waiting and it’s yours for 


800-888-8658 


only $349. Call Ray Dream today. 


©1994 Ray Dream, Inc. All rights reserved. Ray Dream Designer is a registered trademark, and Ray Dream and the 


Ray Dream logo are trademarks of Ray Dream, Inc. All other trademarks are the property of their respective holders Ro Bere 8 Re: BS Acie 


Illustration: Glenn Mitsui, Studio MD, Seattle 


CIRCLE 9 ON INFORMATION CARD 


18 * COMPUTER GRAPHICS WORLD MAY 1994 


_ Proposaj to 
ZEPHYR ATHLETIC SHOES 


It makes everything you do look better than before. 


Point, shoot, plug it into your computer, 
and presto — you've discovered Apple digital 
photography. It’s the fastest, easiest way to give 
everything from proposals to catalogs more 
impact. No film. No waiting. Just brilliant 24-bit 
color or sharp black-and-white photos that will 
make even a modest memo stand out. 

The Apple’ QuickTake” 100 comes with 
everything you need, from software to cable. 
And at $749* accountants love it, too. To locate 
the authorized Apple reseller nearest you, give 
us a call at 800-732-3131, 


The New Apple QuickTake 100 
Digital Camera 


_ “Apple Price as of $194 tual retail prices may vary depending on location. ©1994 Apple Conifiiter, dite. 
All rights reserved. Apple aud the Apple laga are registered trademarks of Apple Computer, Ine. Quicklake ts a trademark of Apple Computer, 
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Also from The Mask, the live-action plate (lower right) shows the movie's “Edge City” 100 
years ago. Today, thanks to ILM matte artist Eric Chauvin, the same people live in a 
polluted world. With Photoshop, Chauvin painted on the plate, added bits of photographs, 
then inserted 3D models of the clock tower and other structures created in Infini-D to 


complete the illusion. 


Wendell at Santa Barbara Studios 
added camera moves and morphed 
smoke to 18 digital matte paintings cre- 
ated by Craig Mullins for 500 Nations. 
Wendell used Wavefront’s Composer 
(Santa Barbara, CA) software for the 
camera moves and compositing. 


We just brought inkjet plotting 


down to size. 


CAD formats and 
PostScript®-language 
compatibility 
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“In a couple of them, we decided to 
cut out Craig’s 3-pixel-tall people and 
slide them around,” he says. “It looks 
like they’re on skates, but the trick is 
to not draw the audience’s eye long 
enough for them to dissect the scene.” 

“There are two kinds of visual 


effects,” says Matte World Digital’s 
Craig Barron. “Spectacular ones like 
the parting of the Red Sea, King Kong, 
and Terminator 2. And there’s what 
we do. If we’ve done our job correct- 
ly, the audience doesn’t know it’s an 
effect. Our job is to be invisible.” The 
artists are, indeed, magicians. 

Mullins uses Photoshop to 
create digital matte paintings, 
but he doesn’t imitate tradi- 
tional methods. He makes 8- 
bit masks of areas he quickly 
paints, uses a level control to 
create textures for the masks, 
then modifies the painting 
through the mask. “Straight 
painting looks too mechani- 
cal,” he says. 

At ILM, Yusei Uesugi is working 
on a painting for the movie The 
Mask. He’s replaced nearly every- 
thing from the plate except the 
woman on the balcony—adding a 
harbor below, new buildings, and far 
in the background, an elevated high- 
way. The shot will be on-screen for 
12 seconds, so, to create the illusion 
that this is not a painting, he’s 
adding what the painters call 
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Besides being a full-featured desktop check 
plotter, our new TechJET Personal is an affordable, laser- 
quality printer, too. 

A combination that should make it very 
popular, indeed. And one that'll put everything from 
complex CAD and desktop publishing documents to 
memos and oversized spreadsheets within easy reach. 

Its all thanks to a speedy inkjet print engine, 
delivering 360 dpi and flexible paper-handling options. 
Plug-and-play CAD connectivity through host-based 
interpreters. PostScript-language compatibility. 

And a price of just $699. 

For more information, just call your CalComp 
reseller, or 800-932-1212, ext 510 for a dealer near you. 

Youll see it’s a big idea. 


And no small accomplishment. 
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A Lockheed Company 


List price in U.S. dollars. PostScript is a registered trademark of Adobe Systems Inc. TechJET is a 
trademark of CalComp Inc. © 1993 CalComp Inc. 
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Point. Shoot. Plug it into your computer. 
Apple’ new digital camera is the fastest, easiest 
way to add high-quality photographs to your 
work. No film. No waiting. Just sharp-looking 
digital photos that make everything from mailers 
to memos more memorable. 

The Apple’ QuickTake" 100 can hold up 
to 32 standard resolution images. It only weighs 
a pound. And at $749; you can show off your 
business in living color and still stay in the black. 
For the authorized Apple reseller nearest you, 
give us a call at 800-732-3131, ext. 550. 


The New Apple QuickTake 100 
Digital Camera 


OU YEP WIGS 


a 
| Of 31771. Actual retail prices may vary depending on location. ©1994 Ap] h 
the Apple logo are registered rademarks of Apple Computer, lnc. Quicklake ts a traden omputer, 


“sags”—he’Ll fly birds in the sky, ani- 
mate the water, rock the boats a little, 
and move the cars on the elevated 
highway using a 2D flip-book anima- 
tion program written by ILM col- 
league Scott Squires. 

The buildings were scanned from 
photographs taken by Uesugi in San 
Francisco. “I usually do the photog- 
raphy myself,” he says. “I know 
what I plan to do, and what I have to 
work with determines how well I 
can cut and paste elements.” 

For a shot in the movie Baby’s Day 
Out, Paul Huston first created a per- 
spective grid from the unretouched 
plate scanned into Photoshop. He 
keeps the grid in an alpha channel to 
use as an overlay as he works—it’s a 
pattern of white lines that converge 
at a vanishing point. Then he did a 
rough sketch to work out the time of 
day when the plate was shot, camera 
height, camera lens, film format, and 
tilt angle. Next, he built and painted 
a small physical model of several 
foreground buildings, photographed 
the model, scanned it, and composit- 
ed it with scanned photographs and 
painted buildings, all brought into 
Photoshop. “No matter how good 
you are at painting, it’s better if you 
can get real light, shapes, and tex- 
tures,” he says, noting, however, that 
if the buildings had been in the back- 
eround rather than the foreground, 
he would have used 3D graphics. 

Matte artist Eric Chauvin has been 
experimenting with 3D for matte 
paintings for movies at ILM and, 
working on his own, for the TV se- 
ries Babylon 5 for Foundation Imag- 
ing (Valencia, CA). For the latter, 
he’s been given carte blanche to cre- 
ate the interior, the core, of the space 
station. To simulate an Earth-like 
terrain tunneling off into the dis- 
tance inside the enormous structure, 
he uses Infini-D 3D software from 
Specular International (Amherst, 
MA) to map textures painted in Pho- 
toshop onto the inside of a cylinder. 

Chauvin also uses 3D models within 
scenes—from boxes in a docking bay to 
space shuttles. “The nice thing about 
3D is that you can pull models out of 
the painting and work with them,” he 
says. “In addition, with 3D, you can see 
certain shadows you might not antici- 
pate if you’re faking it.” 

Someday, many painters believe, 
they’ll be working inside 3D matte 
paintings rather than putting 3D 
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Behind the Scenes in Young Indy 


atte artists at ILM working on The Young Indiana Jones Chronicles created 

hundreds of digital paintings and won Emmy Awards for their work on 
the TV series in 1993. These paintings, accompanied by live-action plates, the 
starting point for the painters, show why moviemakers use matte paintings. 


Top left: “We never used to do ‘first unit’ shots; usually just vistas,” says Paul Huston, 
matte artist at ILM. “Directors don’t like to mess with how stars look.” But this close-up 
scene of Young Indy in bed needed to be pushed back, so Eric Chauvin extended the bed— 
and the star’s body. “There would have been no way to do this blend traditionally,” says 
Huston. Top right: Some of the earliest matte paintings in filmmaking were used to add 
Stories to buildings. In this variation of that theme, Yusei Uesugi built a second story for 
this interior shot. Not yet totally comfortable with digital tools, Uesugi painted the left half of 
the top story traditionally, scanned it into Photoshop, and flipped it to build the right half. 
Now, he uses Photoshop for all his work. Bottom left: Matte paintings allow directors to 
change location shots without hiring film crews. Uesugi started with a live-action plate of 
people walking up the steps of a theater in Poland to create this version of the Globe 
Theatre in New York City. The lights on the sign are animated. The sign was built in ILM’s 
model shop, then scanned into Photoshop. Bottom right: “| think a very smart way to use 
matte paintings is to build a small set rather than shooting actors against a blue screen,” 
says Uesugi. “Shadow casting is not as good with blue screens.” In this scene, Paul 
Huston has dramatically added to the small set used for the live-action sequence. — BR 


models in 2D paintings. Perhaps 
soon. “We’re working with a group 
of people to create 3D tools especial- 
ly for us,” says Barron. 

The digital toolbox, for matte 
painters, is beginning to overflow. 
Walters believes the market might 
erow as quickly. “I think there’s a big 
market for the special techniques of 


matte painting in ordinary applica- 
tions,” he says, noting that it’s now 
cost-effective for industrial films, 
documentaries, independent movies, 
and personal filmmaking. “You 
could do a whole movie of matte 
paintings,” he says. “It would have 
been impossible before. Now, you 
can do it at home.” CGW 
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Unlike other programs, trueSpace actually Draw in 3D, paint on surfaces, shape objects 


mirrors the everyday world. You work in full like clay and use real time preview to direct 
perspective, manipulate objects directly your 3D characters like actors on a film set. fr 
and with real time response. If you are Create a slide or videotape with the touch of 4 
multimedia producer, graphic artist, video a button, wicked fast. , —— 


animator or designer, you need trueSpace. 


For info & free demo 


call: 1-800-351-7620 
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or almost a decade, 
Space Station Freedom 
was a prominent feature 
of the US space program. 
The focus of constant 
public debate, it was a 
project frequently bogged down by 
budget battles and subject to nearly 
annual redesigns. Then in 1993, 
Freedom was finally redesigned out 
of existence. 

In its place is a new space-station 
project that sports a far less 
catchy moniker: the Inter- 
national Space Station 
Alpha with Russian, ab- 
breviated either ISSA-R or 
R-Alpha (Russian-Alpha). 
Like Space Station Free- 
dom, R-Alpha is an inter- 
national project whose 
success depends upon the 
cooperative efforts of 
space agencies from the 
US, Japan, Canada, and 
Europe. As the name R- 
Alpha implies, the newest 
member of this interna- 
tional team is Russia. 

At the moment, the 
plan is to begin construct- 
ing R-Alpha in orbit in 
1997. But before that hap- 
pens, there is still much 
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work to be done here on Earth— 
work that is highly dependent upon 
the use of computer graphics tech- 
nology. 

Assembling the space station in 
orbit will be a bit like assembling a 
giant jigsaw puzzle. But in order for 
that assembly operation to go 
smoothly, engineers on the ground 
must first figure out exactly how to 
put the pieces together and verify 
that the fit of the pieces, regardless 


RUSSIAN 


a 


US, CANADA, 
JAPAN, EUROPE 


This view of the space station at the “Assembly Complete” 
Stage shows the US, Canadian, Japanese, and European 
modules and truss structures, which make up roughly the 
bottom half of the station, as well as the Russian elements and 
modules, which make up the top half. Solar arrays and heat 
radiators complete the picture. 
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of whether they were manufactured 
in Moscow, Memphis, or Tokyo, is 
exact. Since the assembly and main- 
tenance of the space station will be 
carried out largely by robots, the en- 
gineers must also spend time plot- 
ting out the exact movements each 
robot will make for all the various 
tasks. 

What makes these jobs especially 
difficult is that there is literally 
nowhere on Earth that the multibil- 
lion-dollar robotic assem- 
bly and maintenance 
process for the entire 300- 
foot station can be tested. 
The only option is to use 
computer graphics. 

Graphical simulations 
of the robotic assembly 
and maintenance of R- 
Alpha saves millions of 
dollars and literally spells 
the difference between 
mission success and fail- 
ure. “With the graphics,” 
says Edith Taylor, a 
branch chief at NASA’s 
Johnson Space Center 
(JSC); “you’re able to 
model the real geometry 
of the space station. So 
you have the ‘real’ space 
station in a computer.” 


PUTER GRAPHICS PLAYS AKEV ROLE. 
IN GETING THE SPACE STATION OF THE GROUN 


an appropriate spot to place that This side view of R-Alpha shows the 
grapple fixture isn’t always obvious. — docked space shuttle as well as the Russian 
_ Fora human, the act of picking Soyuz spacecraft. The Soyuz will be used as 
up an object from one location, 4" emergency escape vehicle in the new 
turning ad and putting itdown — SPace station. 
somewhere else is easy. For a robot, 
7) oot ... at least not always. A 


_ For robotics engineers at is@. 
value of a graphical simulatio 
that it allows them to look at ev 
aspect of a robot's movement 
performs an assembly or ma 
nance task. For example, they’! 
graphics to look at the way a 
load—such as a space-station m 
ule or truss beam—is designed, 
making sure the robot can grab it | 
and move it into position. They'll 
also plot.a motion path for the robot — 
"| and inen check itJor mechanical 
difficulties, like over-reaching or 
collisions with other objects. 
__._ Figuring out how a robot will 
_ pick up a payload, explains Taylor, 
_ “is not always as easy as you’d wd “ 
think,’ ” For one thing, robots, unlike y=, = a SOYUZ 
human crewmen, have “end effec- awe ESCAPE VEHICLE 
tors” rather than “hands,” so they : _ ) | 
grab a payload anywhere. 
they,have to grab onto a 
fixture’—a special handle 
n the payload. But finding 


Bridget Mintz Testa, a freelance writer based in 
Houston, worked in robotics at NASA’s Johnson 
Space Center for more than three years. The au- 
thor wishes to thank JSC's Engineering and Mis- 


tions Comp; 
_tion in the prep 
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COURTESY MOD ROBOTICS PLANNING FACILITY 


This simulation sequence of the third US space mission to R-Alpha shows the 


installation.of the Space station’s lab module. In this first image, the SRMS robot is seen 
grappling the lab module in the bay of the space shuttle. 


Here, the SRMS picks up the lab and moves it to its installation point on the US Node. 


“ Seeiatioteremat 


With the lab installed, the SMRS releases it, and the space station moves free of the shuttle. 
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robot can only reposition itself and 
its arms in so many ways. With the 
help of graphics, however, engi- 
neers can simulate the robot’s reach 
and determine, first, if it can reach 
the payload and grapple it, and sec- 
ond, if it can lift it and move the 
payload into place. In’some in- 
stances, the results of a simulation 
might show, for example, that the» 


robot can reach the payload, but — 


that in doing so its joints become so 
twisted it can’t pick up the payload. 

Graphics technology also allows 
engineers to determine if the pieces 
of the space station will fit together 
once they're installed. And. only 
with graphics can engineers simu- 
late the view that the crewman con- 
trolling the robot from inside the 
space shuttle or the space station 
will-have, enabling them to deter- 
mine whether or not the view is ad- 
equate. Finally, with computer 
graphics, they can conduct a com- 
plete end-to-end simulation that 


demonstrates whether or nota par- 
ticular task will. work. If it doesnt, 


contractors may be told to change > 


their hardware, space-shuttle flight 


schedules may alter, or the assem- 
bly sequence of the station itself 
may change—with potential inter- 
national ramifications. 

Creating these all-important sim- 
ulations is obviously a complicated 
task, with one of the most difficult 
aspects being the creation of the 
models themselves. In this case, the 
models are space shuttles, robots, 
and space-station payloads. Since 
the manufacturers of the payloads 
are scattered all over the globe and 
use a variety of different CAD sys- 
tems (or don’t use CAD at all), get- 
ting the right specifications for 
building the models can be a chal- 
lenge. But maintaining accuracy is 
critical. 

“One of the problems we have,” 
says McDonnell Douglas engineer 
David Read, “is converting from 
different systems. There’s no real 
standard, no format.” 

While it’s possible for JSC’s in- 
house modeling tool, Solid Surface 
Modeler (SSM), to accept “stan- 
dard” IGES files, it’s far from being 
a perfect solution..As Rockwell en- 
gineer Charles Birkner points out 
“A lot of the time when you get |t 
models] in IGES, the surface d 
tion is not there, So you have te 


It’s on Flight 7A, the seventh 
US mission to R-Alpha, that 
the SSRMS robot is first used 
to perform assembly duties. 
In this particular sequence, 
you can see the robot 
relocating the cupola—a 
windowed viewport for 
various crew operations— 
from Node 2 to Node 1. 


In the first view, the SSRMS 
grapples the cupola on Node 
w, it 


position the cupola in plac 
next to Node 1. In the last 
view, the SSRMS installs the 
cupola on Node 1. 


At the end of Flight 7A, after 
the shuttle leaves the space 
station, the SSRMS will 
move Node 2 from its 
temporary position atop Node 
1 to its permanent position 
on the end of the lab module. 


DOCKING 
TUNNE 


DOCKING 
TUNNEL 


In the first view, the docking 
tunnel—where the shuttle 
was docked to the station—is 
removed from the end of the 
lab. In the second view, the 
SSRMS places it on Node 2. 

In the third view, the SSRMS 
grapples Node 2. In the last 
view, the SSRMS has brought 
Node 2 over the truss and put 
it where the docking tunnel 


e begi 
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One of the disadvantages of a graphics simulation is that it can’t always represent a scene in a way that actually reflects reality. In this 


comparison, for instance, you can see that the computer-generated image (left) provides a crisp view of a piece of the old Space Station 
Freedom structure as would theoretically have been seen from an astronaut’s point of view. Colors are sharp, and the yellow-V-shaped 
guides and their corresponding yellow trunnion pins are easy to see. In contrast, this photograph (right) of the same view as seen 
through a space-shuttle hardware simulator’s flight-like cameras shows that colors fade out in the bright light of the sun. The V-guides 


and trunnion pins, both essential visual cues for the crew, are virtually invisible. 


‘THE SPACE ROBOT TRIO 


ther than the name, the three robots involved in space-station assembly and 

maintenance have nothing in common with humanoid-type robots of stage and screen, 
such as the famous Star Wars duo, R2D2 and C3PO. In fact, all three robots are 
commonly called “arms” because that’s the only part of the human body they resemble. 

The three robots are the Shuttle Remote Manipulator System (SRMS), the Space 

Station Remote Manipulator System (SSRMS), and the Special-Purpose Dexterous 
Manipulator (SPDM). The SRMS and the SSRMS are large robots, capable of lifting 
65,000 and 200,000 pounds, respectively; the SPDM can move only about 1300 pounds. 
All three robots are built by Spar Aerospace (Brampton, Ontario) and represent the bulk of 
Canada’s participation in the space-station project. 

The SRMS is the robot arm of the space shuttles, familiar to anyone who has watched a 
shuttle mission on TV. It has a shoulder, an elbow, and a wrist, which terminates in an “end 
effector’—the robot equivalent of a hand. The SRMS is attached to a space shuttle at its 
shoulder. Subsequently, the SRMS’ space-station jobs are limited to areas close to the 
Space shuttles. In the first six Space-station assembly flights scheduled for R-Alpha, the 
SRMS will grapple (grab) payloads in the shuttle cargo bay and attach them to the station. 
After the sixth flight, the SRMS will still grapple payloads in the bay—but the installation 
points for the payload will be too far for the robot to reach. 

Instead, the SRMS will start handing off its payloads to its younger, beefier sibling, the 
SSRMS. The SSRMS, with its 200,000-pound handling capacity, will handle all the truly 
big space-station assembly jobs. Whereas the SRMS is fixed in place on the space shuttle, 
the SSRMS resides on a mobile platform, which slowly rolls along the length of the space 
Station’s truss. The SSRMS can also “step off” its mobile platform and “walk” around the 
station using special grapple fixtures placed around the station for access. 

Unlike the SRMS, which has a shoulder, an elbow, and a wrist, the SSRMS has two 
wrists and an elbow, with an end effector on each wrist. This allows it to grab with either 
end, giving the SSRMS the ability to walk around the station. When it walks, it looks not 
too unlike a toy Slinky walking down a flight of stairs. 

The smallest, most complex member of the robot family, the SPDM, is dedicated to 
Space-station maintenance. It has a “body” and two seven-jointed arms, making it the 
most human-looking of all the robots. The SPDM is not a very independent robot—it 
conducts most of its operations while attached to the end of the muscular SSRMS. The 
SPDM’s primary job will be to remove and replace worn-out parts. 

At the moment, the SPDM’s role in the space station is still somewhat uncertain. At 
press time, Canada had just announced it would be unable to fulfill all of its space-station 
commitment, causing speculation that this smallest robot will be reduced in size or deleted 
from the program.—BMT : 
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what we call ‘polygonalize’ the 
models and define those surfaces.” 

In addition to this problem, 
Birkner says that “our biggest prob- 
lem lately is getting [CAD] models 
that are too complex. The level of 
detail is pretty ridiculous.” 

While CAD models built for man- 
ufacturing need to be detailed right 
down to the nuts and bolts, models 
used for simulations need to be 
much simpler. For robotics engi- 
neers, accuracy and speed are more 
important than excessive details. If 
the model contains too many de- 
tails or uses such graphical attribut- 
es as textures, shadows, and reflec- 
tions too extensively, simulation 
speed will be slowed to an unac- 
ceptable level. As a result, robotics 
engineers often must either rebuild 
the models from scratch or toggle 
between wireframe models when 
using motion and solids models 
when looking at still images. 

Despite the complexities of the 
model-building process, however, 
no one questions the ultimate value 
of the simulations. In addition to 
the advantages these simulations 
provide to the robotics engineers, 
they also prove invaluable in com- 
municating concepts to colleagues, 
managers, and congressmen. 

“Humans are visual creatures, 
says JSC’s robotics section head 
Don Pallesen. “I’ve gone through 
all sorts of weird gyrations and 
hand waving in the past when try- 


COURTESY RHONDA FOALE 


ing to explain [robot] configuration 
and activities to people. If you can 


depict it graphically, it’s just SO. 


much easier to communicate.” 
Taylor concurs. “We provide a lot 
of pictures that are used to go to 


managers’ briefings and Congress to — 
illustrate the assembly process. 50 i 


it’s a good educational tool.” 


Likewise, the graphics help dase 


the’ communication process be- 
tween engineers from differ 
‘OL ntries, especially when com: 
he fine points of robo 
yest international partner. 
As David Read of McDonnell Doug- 
las explains, “|The Russians] have 
had people over here mostvof the 
time. So we’ve been able to interac 


_. quite a bit, and the pictures really 4 
~~ help alot. When you're trying to 


speak through an interpreter, it 
makes it a lot easier when you can 
point to a picture.” 


A Few Limitations 

But for all their advantages, th 
eraphics simulations do have the 
limits. For example, if a payloa 
: ionally large and massive 
e oo ie calculations 


. n 1979, the USs space program oe s 
BRemote ier — dbo 


bouolt three CRTS—three 13- jock HP artiocs and we put hee of me, views on on | 
them. ne we singe used SO es We would have an arm n that ue made up. 
then straight 


wera. Butt that s ee T Oscane eau: . the Aiea complex SR M 
“We needed 3D graphics for higher fidelity to show what youd actually see from a [space- 
shuttle cargo bay] camera or one of the cameras on the arm.” 

With that in mind, me “a ae its first 3D mee fromm and mode builder : 
in pagan . 


| 9825 to the e 9000. 0. They bi 
but when Silicon Graphics’ 
wireframes rapidly ended. 
‘Eventually the softwa 
and software improved rapidly. e i 
complex SRMS tasks. And these on in foe 
simulation tools, not only! for Gott's team o 
sssccsuly as well. 


en one one-hundred-thou- 
the light output that the 
environment provides. 

you go into orbit,” says 
it’s like being on a tropical 
and more. The sunlight ab- 
y streams into the cabin, it 


are 0 used as ethity checks” 
the graphics. 

In addition, astronaut Mike Foale, 
a veteran of two shuttle flights, 
points out that the simulators don’t 
always reflect reality. For example, 
says oe today’s simulators can’t 


solu 


just pours all over the payload bay. 
And any reflective materials, in- 
cluding the white multilayer insula- 


| seauntealn is ‘the ability to 
discover collision points early, 
. giving es the chance to 


COLLISION 


Sshport On the eft is a close- -up 
view of one of the SPDs special 
retrieving tools. The tool is trying 
to remove a worn-out part but 
has collided with hee 
segment. 


COURTESY JSC ENGI 
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tion we have [all over the payload 
bay], just glare. And our cameras ... 
in the payload bay bloom horribly— 
literally they just white out when 
that bright light catches them. Our 
simulations are incapable of ever 
modeling these effects.” 

Such limits, however, are minor 
compared to the advantages simu- 
lations offer. Without them, costs 
would be higher, design 
times much longer, and 
lines of communication 
far more complicated. 

“If [computer graphics] 
tools or their equivalent 
weren't available,” says 
Taylor, “we'd go back to 
CAD drawings and we'd , : 
look at them step by step. — 

“I’m sure you would 
miss a lot of things. You’d 
discover problems much, 
much later after you cut 
hardware,” Taylor adds. 
“That is the real advan- 
tage of the graphics. You 
can find things out before 
you cut metal.” CGW 
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FROM THE YEAR 2010 


e’re now one decade into 
the new millennium—in 
the year 2010, in New 
Vienna—and it is hard to 
remember when the vir- 
tual-world industry was 
not a leading force in the 
global economy as well 
as the source of creativi- 
ty and pleasure in much 
that we do. Today, we can join our friends in vir- 
tual space to work and play, visit strange lands 
and times, even sit back and enjoy a reflective per- 
sonal encounter with our favorite synthetic person- 
alities. 
In 2010, the words “virtual reality” are as seldom 
spoken as was the term “horseless carriage” in the 
1990s. People were right when they said that “VR” 
would endure the same fate as “AI” (artificial intelli- 
gence)—both took time to develop, and both suffered 
during those early, halting years. By 2010, however, 
virtual worlds have become a dominant media, as in- 
grained in our lives as are the Al-inspired expert sys- 
tems, neural networks, and inference engines that 
quietly run our cars, homes, and washing ma- 
chines. The virtual world has so much become 
the paradigm of communication that today we 


A RETROSPECTIVE OF THE 


VIRTUAL-WORLD INDUSTRY 


simply call it “communication.” 

But it wasn’t always so. We must remember 
the early, difficult days, if only to appreciate 
how far we have come—and perhaps to avoid af- 
fording the next important invention a similar 
tough going-over. After the first experimental yet 
highly publicized demonstrations (“hype” was the 
contemporary term for this overblowing of expecta- 
tions) of virtual worlds in the late 1980s and early 
1990s, the virtual-worlds industry—tiny as it was— 
suffered as large firms and governments shunned in- 
vestments in these pioneers. More than a few good peo- 
ple left the field, never to return, setting back the 
evolution of virtual worlds as we know them by at least a 
half decade. 

Grasping at straws to keep their infant enterprises 
alive, managers of the nascent industry seized on any op- 
portunity to do business, detouring virtual worlds into 
the volatile, faddish, and often fatal field of cheap enter- 
tainment. And yet still, something was learned by this 
experience: Practitioners of world-building became more 
familiar with their art and could better specify the tools 


This article was derived from a speech entitled “Through the Look- 
ing Glass: The Virtual Worlds Industry in 2010, A Prospective Ret- 
rospective,” given by Bar-Zeev and Jacobson at the 1993 Virtual 
Reality Vienna conference. 


they needed to do their 
jobs. By 1996, the virtual- 
worlds industry was just 
beginning to diversify as new 
possibilities of work in more 
substantial domains began to 
emerge. 

At the same time, the academics 
and critical reviewers—who for a 
decade had hovered around the fringes 
of the virtual-worlds industry—now start- 
ed to make serious contributions. They of- 
fered not only intellectual speculation but 
also concrete ideas about how to make virtual 
worlds more useful from the point of view of ex- 
isting and potential users. 

It was not easy at the time to explain virtual 
worlds. The press liked to use the misleading phrase 
“virtual reality” to describe a particular type of technol- 
ogy—the now-extinct gloves and goggles—despite the 
fact that serious virtual-worlds developers were working 
at a much deeper level of human experience. Today we 
know that the methods of physically displaying virtual 
worlds, while not unimportant, are only a part of the 
puzzle; crafting virtual worlds has much more to do with 
understanding how humans accumulate, process, and 
distribute information. Nevertheless, it was a struggle to 
get this known beyond the relatively small circle of actu- 
al virtual-world practitioners. Worse, it made raising cap- 
ital for important developments in virtual worlds—those 
that would take the concept and its technology out of the 
circus tent and into the lives of everyday people—ex- 
tremely difficult. Confusion on this point plagued the in- 
dustry until the turn of the century, when it became so 
obvious that no journalist could avoid the fact. 


THE EARLY YEARS (1990-1994): 
TURNING ENTERTAINMENT ON ITS HEAD 


So much for our early struggles. Now let’s talk about 
our successes and how we came to be the leading infor- 
mation industry of our time. Naturally, we must start 
with entertainment. In the early 1990s, entertainment 
was king. Said the Game Giants, “We know VR. VR is 
computer graphics, only now the graphics surround 
you.” Their simulation gurus agreed. They put graphics 
everywhere, brushing off content by chortling “we al- 
ready ‘do’ content.” It was funny: Although the mostly 
pre-adolescent boys who played these simple and often 
frighteningly violent games could shoot down things all 
around them, the only real action—just like with sim- 
ulators—was almost always dead ahead. Quite a 


Avi Bar-Zeev is a programmer, designer, and innovator in vir- 
tual worlds as well as director of technology development 
at Worldesign Inc. (Seattle). Robert Jacobson is presi- 
dent and CEO of Worldesign and was associate di- 

rector of the Human Interface Technology Labora- 

tory at the Washington Technology Center 

(Seattle). 
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VIRTUAL SUBMARINES, ROLLER COASTERS, 


few over-built and over- 
expensive “VR” games 
were sold to adolescents 
and paid for by their parents. 
Then the Theme Park Giants 
got hold of the technology. They 
understood the kind of raw in- 
your-face, sensory-overload rides 
that appealed to the roller-coaster 
crowd. “VR is more bandwidth, more 
experience,” they said. And what an expe- 
rience it was: Virtual submarines, roller 
coasters, rockets, and monsters blasted sound 
and images at helpless audiences screaming for 
more. Virtual rides were cheaper, safer, and easily 
recycled, initially making lots of money for theme 
parks. 

The audiences, however, started to want greater in- 
teractivity, like that available to them on their office- and 
home-information systems. But the theme parks ignored 
these requests, responding: “High throughput means low 
interaction, so sit back and enjoy it.” For awhile, the pub- 
lic continued to do so. But eventually they drifted away, 
and in 1998, for the first time in decades, theme parks 
lost money. 

The Movie Giants were smarter. For them, VR was “in- 
teractive storytelling.” For years they pumped billions of 
dollars into multimedia and multiple-choice stories. 
Many people enjoyed this entertainment, but producers 
could not afford the massive development costs of creat- 
ing ever more complicated and involving plots. Then 
some thinking minds realized that the secret was not in 
creating “n”-squared story fragments ahead of time and 
forcing the viewer to make explicit choices. Rather, the 
trick was to create stories that could tap the imagination 
implicitly and evolve as the program ran on the comput- 
er. That was when producers turned to virtual worlds. 

To make a quality interactive movie would require 
real-time human creative input. The problem was, 
putting a live person behind the story wasn’t as easy as it 
sounded. No mere glove or wand would allow the 
human “directors,” as they came to be known, to con- 
duct the action of live participants and virtual actors in 
real time. What was needed were tools that would facili- 
tate rapid and intuitive communication between the di- 
rector and the computer-mediated story, so the story 
could progress naturally. 

Once these tools were produced, everything took off. 
Interactive TV, which was supposed to be the medium of 

the decade, flopped when it became clear that people 
wanted to get out and participate in collective experi- 
ences rather than hibernate at home. As problems 
of public safety and transportation were sorted 
out, having fun in public became a major part 
of people’s lives. 
In a virtual-worlds presentation, whole 
audiences could watch others play out 
their fantasies. Thus the birth of the 
“virtual theater” and a new enter- 
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CIRCLE 10 ON INFORMATION CARD 


tainment industry. Vir- 
tual theaters quickly be- 
came the most popular en- 
tertainment venue, as the 
owners of conventional the- 
aters retrofitted them to support 
virtual environments. By the year 
2000, the virtual theater was com- 
monplace, often with theaters linked 
to other theaters around the world. 


GROWING UP (1995-2000): 
TECHNOLOGICAL ADVANCES 


Despite the growth of the virtual-theater in- 
dustry, creating virtual worlds was still a complex 
process at the turn of the century. Even when CASE 
methods were introduced for faster world-building, 
most virtual worlds were still being built by program- 
mers, computer scientists, and engineers. World-writes, 
producers, and directors simply worked differently, and 
they found it difficult to use the software that was in- 
tended only nominally for their use. Then in 1995, a new 
type of modeling and world-building software, based on 
intelligent objects and object relationships, was born. 
This unique software, aimed at the needs of creative peo- 
ple, made everyone a “world-builder.” 

The changes were no less profound on the hardware 
side of the industry. Throughout the early 1990s, head- 
mounted-display (HMD) makers had promised high- 
quality, inexpensive devices that would appeal beyond 
the small population of video-game-playing 10- to 18- 
year-old males. But these HMDs were slow in coming. 
Real advances came in the mid-1990s with the general 
acceptance of non-intrusive technologies. Users began to 
discover that the feeling of presence—of being in a well- 
crafted immersive environment employing projected im- 
ages—was as good or better than it was with the various 
existing HMDs. Moreover, projection-based virtual 
worlds could be shared with others, thus heightening the 
enjoyment. 

The use of expensive and movement-limiting head 
tracking and stereoscopic images also fell off. Projection 
systems manufactured in quantity for virtual theaters ul- 
timately became price-competitive with HMDs. En- 
hanced by spatialized 3D sound systems already well-de- 
veloped in the 1990s, virtual theaters became 
all-inclusive venues for presenting both entertainment 
and educational experiences. Over time, the two types of 
experiences became nearly indistinguishable. 

The changes that occurred in the entertainment 
business were paralleled in other industries. Early 
on, the more innovative companies saw the 
benefits of virtual worlds for improving their 
business processes. The first virtual retail 
store was constructed in a market where 
inventories were too great in number 
and variety to physically display. 

Using a virtual catalog and virtu- 
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IN A VIRTUAL-WORLDS PRESENTATION, 


al showroom, customers 
could see their choices as- 
sembled before items were 
delivered. Sales soared. 
Sometime toward the end of 
the 1990s it became common 
practice for architects, engineers, 
and builders to pass virtual blue- 
prints—dynamic volumetric render- 
ings, complete with internal structures 
and external landscapes—among them- 
selves, speeding the process of translating 
ideas into structures. Just as importantly, 
clients and regulators could join the profession- 
als in the virtual design environment (VDE) to 
evaluate designs and constructions prior to the ac- 
tual laying of foundations. 

By the year 2000, similar systems were regularly 
employed to virtually prototype automobiles and air- 
craft, replacing less flexible and more difficult-to-use 
conventional CAD technology. These systems seamlessly 
unified design, production, distribution, and sales, so 
that many products designed in a VDE were immediately 
delivered to or even built at customers’ businesses and 
homes. 


A SENSE OF MATURITY (2000-2010): 
THE RISE OF TELEVIRTUALITY 


Over the last 10 years, we have watched as virtual- 
world ideas have achieved their highest form as televir- 
tuality: the sharing of distributed virtual worlds via glob- 
al and local telecommunications networks. In fact, from 
the very first days of the virtual-worlds industry, it was 
apparent that networked virtual worlds would eventual- 
ly make possible both the standardization of virtual- 
worlds technology and the sharing of virtual worlds and 
their object components. In turn, the applications of vir- 
tual worlds would become more useful. 

The first true televirtual conferencing systems—fairly 
expensive technology requiring broadband communica- 
tions networks—were installed in the early 1990s. These 
networks served in situations where considerable human 
or economic costs were at stake: transcontinental tele- 
surgery, for example, or closer management of the global 
financial system. Unfortunately, despite the promising 
experiments organized by these early proponents, the es- 
sential infrastructure to support virtual-worlds transmis- 
sions was not yet in place; bandwidths of at least several 

Gbps are required for quality shared worlds. It wasn’t 

until the mid-1990s that providers of telecommuni- 

cations began to install broadband fiber and data- 
capable radio links extensively. 

By the late 1990s, islands of applications 

were everywhere. Although televirtuality 

was gaining ground, it was not as wide- 

spread as the telephone or television, 

despite the virtualists’ slogan to 

“Kill TV.” Virtual-worlds technol- 
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JUST LIKE IN THE LATE 1990s WHEN 


ogy was still too exotic, 
and high-quality virtual 
worlds were too expensive 
for most businesses and 
homes, although some larger 
firms had installed dedicated 
systems for specific purposes. 
There were virtual rides, virtual 
stores, virtual explorations, and the 
virtual theater. But despite these appli- 
cations, televirtuality had not yet occurred 
on a universal basis. 

The communications companies—who 
had put money on every option from home 
shopping to interactive games—held all the 
cards. And eventually, they paid for the “last mile” 
of the global information infrastructure, mainly with 
revenues from well-anticipated successes like video- 
on-demand. 

Once all of the pieces were in place, the technology 
and content that the Movie Giants had developed could 
fill the information highways instead of just the virtual 
theaters. Ever more powerful and cheaper processors and 
the long-awaited appearance of large, reasonably priced 
flat-panel displays meant that customers finally had the 
computing and display power to maintain virtual envi- 
ronments in the workplace and at home. The success of 
non-intrusive technologies based on projection screens 
paved the way, too. Instead of narrowcasting a single 
channel of high-definition video and audio, two chan- 
nels could provide 180-degree immersion; three chan- 
nels could provide a fully immersive virtual environ- 
ment. People could buy whatever level of immersion 
they wanted. 

By the early 2000s, the Communications Giants finally 
‘egan to fully realize the power of virtual worlds. They 
-onverted their 2D information and communication ser- 
-ices into services based on virtual worlds, replacing tele- 
hones and computers with modems in the workplace 
ind home. Not surprisingly, customers preferred to share 
nformation in WorldSpace, the virtual global village. Just 
‘s by the late 1990s electronic mail had largely replaced 
urface mail for correspondence, so by about 2010 did vir- 
al communications replace the telephone and television. 


ODAY’S REALITY (THE YEAR 2010): SOCIAL 
(MPACTS AND TRANSFORMATIONS 


Presently we work, learn, and play in virtual worlds. 
‘ur ability to do more things in both the virtual and 
ae material worlds surprises some critics. But it’s 

ao surprise to those of us who have worked to 
make the dream come true. Virtual worlds have 
helped us to understand that “reality” is real- 
ly the interplay of ideas and actions in the 
social world, and that the social world is 
only one among the many in which 
e live. By making obscure but im- 
-ortant data accessible to the 


masses, virtual-worlds 
systems have revolution- 
ized the nature of learning 
and vastly increased our abil- 
ity to manage ourselves wisely. 
We owe a good deal of our 
knowledge to a loose coalition of 
artists, designers, and social scien- 
tists: the artists because they predicted 
what was possible; the designers be- 
cause they gave form to these visions; and 
the social scientists because of the methods 
they developed to measure these experiences. 
I still marvel at how many correct applications 
of virtual worlds were initiated in the early days 
strictly on intuition. In this field, unlike some oth- 
ers, intuition has been a good evaluator of the ways 
in which virtual worlds can be applied. That’s because 
intuition is the most natural path to awareness—and 
awareness is what the virtual world is all about. 

The fundamental alteration of consciousness that has 
resulted from the adoption of the virtual-world para- 
digm and its derivative applications is that we no 
longer take things for granted. Instead, having the 
means for better comprehending both the fundamental 
and more complex forces that bear upon our existence, 
more of us take responsibility for achieving this level of 
understanding. 

Oh, virtual games are still popular. And parents still 
bemoan the hours after dinner spent by teenagers simply 
talking in televirtual worlds. Furthermore, there is al- 
ways the temptation for people in business and politics 
to fudge the truth by shaving off significant details in the 
world models they trade with their competitors; some- 
times governments are complicit in the deception. But 
there are always rebel hackers to create and distribute 
new imagery that appoints another picture of what is and 
what can be. In this way, virtual worlds have a democrat- 
ic dimension that so far has escaped the notice of busi- 
ness bullies and tinhorn dictators who still try to impose 
their “truths” on us. 

These are the worst things one can say about the virtu- 
al-worlds industry. But the power of the industry as the 
central engine of learning and, in turn, of social, econom- 
ic, and ecological developments is a far stronger argument 
for the value of this now multibillion-dollar, multibillion- 
person industy and its product—participatory experience. 

So today we gather in New Vienna to review our ac- 
complishments, of which we are rightly proud. Some of 

us are a little more gray than we were when we met in 
the Palais Ferstil nearly two decades ago in 1993. 
Watching our students, children, and grandchil- 
dren playing and learning in classrooms 
equipped with virtual worlds and indulging 
ourselves in occasional jaunts to the far 

corners of the universe (including the 

mind), it’s hard to remember when our 

most popular entertainment was a 

TV show or arented video. CGW 
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Student: Brad Lark 

School: College of Design, Architecture, Art, and Planning; 
University of Cincinnati 

Software: Byte by Byte Sculpt 3D 

Platform: Macintosh 


Student: Jaime Pinto 

School: |nformation Technology Design Centre, School of Architecture 
and Landscape Architecture; University of Toronto 

Software: Alias Power Animator 

Platform: Silicon Graphics 


Student: Russell Paul School: Art Center College; Pasadena, CA 
Software: Alias Studio, Alias StudioPaint Platform: Silicon Graphics 


Student: Jeal Choi 

School: Art Center College; Pasadena, CA 
Software: Alias Studio 

Platform: Silicon Graphics 


PORTFOLIO 


chool Days 


olleges offering courses in traditional art 
and design increasingly are incorporating 
computer applications into the curriculum, 
both for the creative opportunities the technol- 
Ogy provides as well as for the practical experi- 
ence that students will likely need as they move 
into the professional world. The images on 
these pages represent a range of student works 
in the areas of fine art and commercial design. 


Student: Angelika Schubert School: Art Center College; Pasadena, CA 
Software: Alias Studio Platform: Silicon Graphics 


Student: Steven McClure School: Art Center College; Pasadena, CA 
Software: Alias Studio Platform: Silicon Graphics 
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Student: Alex Tysowsky 
School: Ringling School of Art and Design; Sarasota, FL 
Software: Softimage Platform: Silicon Graphics 
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Student: Ellen Turner 

School: Pratt Manhattan Institute; 
Manhattan, NY 

Software: Quark XPress, 

Adobe Photoshop 


Students: Tim Keon, Brian Steiner 

School: Ringling School of Art and Design; Sarasota, FL 
Software: Wavefront Advanced Visualizer 

Platform: Silicon Graphics 


Student: Kevin Morrison 

School: College of Design, Architecture, Art, and Planning; 
University of Cincinnati 

Software: Byte by Byte Sculpt 3D 

Platform: Macintosh 


40 *» COMPUTER GRAPHICS WORLD MAY 1994 


Student: Jui Ishida School: Art Center College; Pasadena, CA 
Software: Adobe Photoshop Platform: Macintosh 


Student: Benita L. Brewer 

School: College of Design, Architecture, Art, and Planning; 
University of Cincinnati 

Software: Adobe Photoshop 

Platform: Macintosh 
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Student: Jui Ishida 

School: Art Center College; Pasadena, CA 
Software: Adobe Photoshop 

Platform: Macintosh 
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An Alien Adventure 


Computer animation and a special-format theater deliver 
an out-of-this-world experience to dance-club patrons 


aliens have invaded the planet, 

and you’re surrounded. Well, at 
least you can take comfort in the fact 
that they mean you no harm; they 
just want to have fun, or so it seems 
by the leader’s exclamation upon 
landing: “Let’s Party!” 

This is the scene played out night- 
ly at Iwerks’ special-format film 
venue called Cinetropolis in Nor- 
wich, Connecticut, which serves as 
an entertainment center by day and a 
high-tech dance club at night. For the 
opening of the dance club, the Bur- 
bank, California-based entertainment 
company wanted a special attraction 
that would enliven its 360° digital 
theater and create a feeling of immer- 
sion. To this end, the 1%-minute ani- 
mated “invasion” sequence was de- 
veloped to fully utilize the theater’s 
nine screens and stereo-surround 
sound. 

The premise of the animation is an 
alien’s extraterrestrial mission.The 
viewers’ perspective is from inside 
one of a procession of allied space- 
ships as it soars by planets and stars, 
and ultimately through the familiar 
sites of New York City, before crash- 
ing into Cinetropolis. After the crash, 
an alien hobbles through the smoke 
and wreckage, pops off his helmet, 
and screams: “Let’s Party!” The visu- 
als are enhanced by a rock-and-roll 
soundtrack and various sound ef- 
fects. Following the other-worldly in- 
troduction, a videodisc jockey keeps 
the spirit alive throughout the night 
with music videos. 


‘ t’s no use trying to escape. The 


Diana Phillips Mahoney is senior associate edi- 
tor of Computer Graphics World. 
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By Diana Phillips Mahoney 


Because the animation was to be 
projected simultaneously onto nine 
screens, the animators, Blue Sky Pro- 
ductions Inc. of Ossining, New York, 
had to render a separate animation 
for each screen. Ultimately, nearly 13 
minutes of animation were required 


) 


mation, utilizing a concept called eye 
taxi. “Iwerks didn’t want people just 
standing in one spot looking forward 
and having things fill their periph- 
ery; things had to be going on all 
around people,” says Wedge. As a re- 
sult, the entire scene comprises one 
continuous 360° view of the space. 
“We kind of clocked the action 
around the theater based on points of 


coe 


While one screen illustrates the alien invader’s approach to New York (as seen above), 
the others surround the audience with background animations synchronized to the main action. 


to create the 1%-minute sequence. 

“The biggest trick here was in ana- 
lyzing the space entirely in 360°. The 
effect we were going after was, if you 
had nine eyeballs going around your 
head, what would this scene look 
like?” says Chris Wedge, creative di- 
rector with Blue Sky. “So we sliced 
up the whole simulation into pie 
shapes and viewed it from nine dif- 
ferent perspectives.” 

The goal of the animation was to 
lead the audience all the way around 
the theater over the course of the ani- 


interest, such as where action is hap- 
pening and where the main narrative 
is coming from.” 

Initially, the alien appears in one 
spot and banks his ship, “so every- 
one in the theater sort of rocks and 
rolls over to the left to watch it,” says 
Wedge. “Then we head over to the 
moon and swing around it, so the 
front of the ship moves this way and 
that. When we head toward Earth, 
it’s almost like we’re facing the back 
of the theater, so the audience has to 
turn around to see things happen- 
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ing.” Even though the primary action 
rotates around the theater, back- 
eround action continues to occur on 
the remaining screens, “so the audi- 
ence is always surrounded.” 

Wedge says the process of figur- 
ing out how to use the animation to 
direct the audience’s attention was 
the most challenging aspect of the 
project, although the creation of the 
animation itself was also a sizeable 
task. 

In terms of technique, he says, the 
modeling, rendering, and animation 
were “pretty straightforward.” For 
the modeling and rendering, Blue 
Sky used its own proprietary soft- 
ware called CGI Studio running on a 
variety of platforms, including Unix 
workstations from Silicon Graphics, 
Sun Microsystems, Hewlett-Packard, 
and IBM. For the animation, the 
designers used the motion module 
of Softimage software (Toronto) run- 
ning on a Silicon Graphics work- 
station. 

The challenge was creating the an- 
imation for 360° projection. “Nor- 
mally, when you're doing animation, 
you're looking at it from one screen. 
The screen is almost like a stage, 
with curtains and wings on the side, 
so you can be throwing things out 
that you’re not using in the frame. 
You don’t have to think about what’s 
going on behind your head or off to 
the sides.” But, he notes, with 360° 
projection, “you can’t cheat as much. 
You have to make sure that every- 
thing around you would be working 
good and looking right and lit and 
modeled properly. So when there’s a 
spaceship flying anywhere near our 
view, you can see it from the time it 
enters from behind you to the end of 
the picture.” The only room for 
cheating was at the top and bottom of 
the screens. “If something left the 
frame at the top or bottom, we could 
pop it out.” 

Additionally, the volume of mod- 
eling and the rendering time the proj- 
ect required were substantial. “We 
had to model all of the spaceships 
and the inside of the main spaceship; 
we modeled Earth with all of the at- 
mospherics; we modeled New York 
City sticking up out of the clouds; we 
modeled the Cinetropolis complex; 
and we had to model and animate 
this fairly completely articulated 
alien,” says Wedge. Furthermore, be- 
cause they were animating for nine 
screens, “we had to compute nine 
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times as much as we normally do. It 
was a bit of a logistical challenge to 
keep everything straight—to make 
sure that we hadn’t lost any frames 
and that all of the pieces were in per- 
fect sync, frame for frame.” 

To assure the synchronization of 
action among all of the screens, all of 
the time, Blue Sky used nine cameras, 
each rotated about 40°, to view the 
scene. “There was a little bit of techni- 


properly. ” 


cal trickery to make sure that there 
was some overscanning in the places 
where the screens overlapped. At 
these spots, we had to have the same 
image playing to make the scene ap- 
pear seamless,” says Wedge. Also, he 
notes, there were other technical as- 


n recent years, computer animation 

has proven to be a valuable litigation 
aid in many civil lawsuits—from acci- 
dent reconstructions to medical mal- 
practice claims to product liability 
suits. In fact, it seems the technology 
may be so impressive that even the 
threat of using a computer animation 
may have a degree of influence on op- 
posing counsel. 

Such a scenario may have con- 
tributed to a pre-trial settlement in a 
California medical arbitration. Armed 
with a computer-generated 3D model 
depicting the gruesome details of a 
serious skull fracture, the prosecution 
let it be known that, should the case 
go to trial, they were prepared to 
animate the grossly disfigured anato- 
my. They didn’t have to. 


ith 360° projection, 
“you can’t cheat as much. You 
have to make sure everything 

around you is lit and modeled 


pects to consider, “in terms of what 
our field of view was and what the fo- 
cal lengths were and how far apart 
they were.” Once those variables were 
incorporated, the animators ran each 
full-color, low-resolution motion test 
nine times. “To view our tests in the 
3D environment, we would bring 
them out to Burbank on nine super- 
VHS cassettes that all had identical 
time codes, where they were played 
together in a demo theater.” 

Blue Sky also oversaw the sound 
production for the animation, which 
was designed by Michael Levine Mu- 
sic (New York). Says 
Wedge, “The big trick for 
the sound was that it had 
to be mixed and installed 
for the theater. We had to 
pan sounds around the 
screens—the alien voice 
had to come from where 
the alien was at any time; 
the spaceship sound had 
to be with the space- 
ship.” The final sound- 
track mix was done in 
the theater by Soundelux 
(Orlando, FL). 

Once the animation 
was complete, Blue Sky 
output the high-resolu- 
tion version to D1; did some con- 
forming at Post Perfect in New York, 
“just to make sure that everything 
was set,” says Wedge; and, ultimate- 
ly, delivered to Iwerks D2 masters to 
be printed onto laserdisc for the 
show. CGW 


CGI’s Legal Leverage 


In this case (the identifying details 
of which cannot be disclosed, as per 
the terms of the settlement), San 
Diego-based freelance designer Troy 
Viss was approached by a California 
design firm specializing in litigation 
support to create a three-dimensional 
computer model bold enough in its 
eraphic detail to scare the opposing 
counsel into compliance. 

Working from X-rays of the vic- 
tim’s injuries, hospital reports, and 
2D illustrations of the crushed skull, 
Viss developed black-and-white line 
drawings of the damage. He modified 
the drawings based on comments 
from the lawyers and doctors in- 
volved with the case, scanned them 
into his Macintosh as PICT files, and 
brought the data into his modeling 
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software, Presenter Professional from 
Vidi (Monrovia, CA). The drawings 
served as a template by which Viss 
was able to orient in space the 
individual pieces of shattered 
bone as he modeled them. 

To reconstruct the individual 
3D bone fragments, Viss used 
the software’s lathing and extru- 
sion commands. On their own, 
however, these tools would not 
have been sufficient for the proj- 
ect. “You can revolve and lathe 
and extrude and get clean, 
smooth, perfect surfaces, but 
skulls don’t look like that; 
they’re dimply and irregular, es- 
pecially this one,” says Viss. 
The software’s digital clay func- 
tion enabled him to push and 
pull on all of the edit points on 
the surface mesh to match pre- 
cisely the template profile. “If I 
hadn’t had this specific control, 
the model would have never 
come together.” 

To assure the accuracy of the 
model, the doctors provided 
Viss with precise specifications 
of the major damage dimensions. 
“They had indications where 
they knew the information 
would be important,” says Viss. For 
example, he notes, “they would say, 
‘The distance from this line to this 
line should be 320 centimeters,’ 
things like that. Also, the Vidi soft- 
ware has a real specific tool for scal- 
ing and keeping all of the dimen- 
sions accurate, so it wasn’t hard to 
do that.” 

After incorporating the reference di- 
mensions, Viss was faced with the 
challenge of representing the true ex- 
tent of the damage, yet keeping the 
model looking like a skull, which, he 
says, was very difficult considering the 
damage it sustained. “I would get part 
of the damaged area detailed and 
think I was done, then I’d zoom out to 
look at the whole model and it 
wouldn’t look like a man’s skull any- 
more,” he says. “It was really a chal- 
lenge to keep all of the surfaces as real- 
istic as I could and build them in 3D.” 

It is the 3D element that separates 
this model from traditional medical 
illustrations. Viss concedes that 
many artists might look at the model 
and say, “ ‘Big deal, I could airbrush 
something like this and it would 
probably be a lot faster and cost a lot 
less.’ Maybe so, but the advantage 
that we gain is that this model sits in 


46 * COMPUTER GRAPHICS WORLD MAY 1994 


Lathing, extrusion, and “digital clay” were 
among the modeling functions that enabled 
freelance designer Troy Viss to reconstruct the 
highly irregular surface of a crushed skull for a 
medical arbitration. 


3D space; you can look at it from any 
angle and it’s accurate.” 

As he developed and manipulated 
the model, Viss would provide the 
file to the client for review. “The 
software was great for this. I could 
quick-render these things and [the 
lawyers and doctors] would all hud- 
dle around a computer and look at 
what I had done and say, ‘You're real 
close, but we need a little more 
depth here’ or ‘We need more separa- 
tion here.’ They tweaked it around 
with me for six or seven iterations, 
then I rendered it.” 

As a result of some of the tweak- 
ing, most of the lighting effects that 
Viss had experimented with were re- 


A New View of 


hen the Physics Department at 
UCLA introduced a faculty-de- 
veloped software program called 
Computer Promoted Understanding 
of Physics Concepts (CPUPC) into 
the freshman physics curriculum, 
the objective was, as the program ti- 
tle implies, to promote a greater un- 
derstanding of the basic principles 
of physics. In fact, however, CPUPC 


moved. “In this case, the main thing 

[the client] wanted to see was the 

damage, so all the little spectacular 
lighting things that I did—from 
underneath the model and in the 
eye sockets, for example—ended 
up being removed,” he says. The 
goal, he adds, was not to make it 
“too fancy or too pretty. Here, 
what they wanted was this ugly 
skull that’s been crushed. I think 
there are only three lights in the 
scene that I finally rendered.” 

In addition to the modeling 
software, Viss used Adobe Pho- 
toshop (Mountain View, CA) for 
some drawing and retouching. 
For example, he used it to build 
the cracks that can be seen in the 
eye sockets, which he then 
mapped onto the model in Pre- 
senter Professional. “The Vidi 
software allows you to position 
the map so specifically that all 
you really have to do is get the 
scale right and it will go exactly 
where you want it to,” he says. 
After rendering the model, Viss 
brought it into Photoshop to 
make some adjustments to such 
elements as the contour maps 
and the eye sockets. 

Ultimately, the legal team printed 
a 3x5-foot version of the model and 
laminated the poster to bring to 
court. “We built the model so that 
one of the threats that the lawyers 
would be able to throw at the oppo- 
nents was, ‘We’re prepared to ani- 
mate this thing,’ ” says Viss. “We 
wanted to show what the effect of the 
impact was, so we would have basi- 
cally started with the skull intact, 
shown the point of impact, then 
shown what the extent of the damage 
was.” But the static model proved to 
be enough of a threat to help con- 
vince the defendant to settle out of 
court “for some huge amount of 
money,” says Viss. —DPM 


Physics 


has done much more. The program, 
which consists of computer-simu- 
lated experiments designed for two 
general physics courses—one focus- 
es on waves, sound, and thermody- 
namics; the other deals with me- 
chanics and solids—has also fos- 
tered an increased intuition about 
physical concepts among students 
and decreased some students’ inhi- 


bitions about working in a laborato- 
ry environment, says Jean Bercham, 
a researcher with UCLA’s Institute 
of Geophysics and Planetary 
Physics and an adjunct physics pro- 
fessor. 

For each of the courses, the soft- 
ware provides five separate experi- 
ments demonstrating the principles 
presented in the standard curricu- 
lum’s lectures and laboratories. 
Each experiment is further divided 
into a demonstration mode and a 
test/report mode. For example, one 
experiment illustrates mechanics 
principles using a bouncing ball. In 
the demonstration mode, students 
can vary the numerical parameters 
associated with the ball, such 
as initial velocity, vertical 
and horizontal components, 
or the presence or absence of 
air, and get a graphical repre- 
sentation of the impact of 
such variations. In the test 
mode, students are required 
to complete specific, as- 
signed experiments and then 
are graded based on lab re- 
ports of their findings. “Here,” 
says Bercham, “they can’t 
play with all of the variables. 
We may change the value of 
the acceleration constant, for 
example, and then ask the stu- 
dent to calculate this un- 
known. Unlike in the demon- 
stration mode, they can’t play 
with the widget that changes 
the constant.” 

There is also a textual ele- 
ment to the simulations that 
contributes to the efficiency of 
conducting experiments, says 
Bercham. “If students forget a formu- 
la or principle, they can click on a 
field to open a window into the text 
from the relevant lecture. They can 
then go back to where they left off 
and just carry on the experiment.” 

The software was developed using 
a network of workstations and 
servers from Sun Microsystems. The 
CPUPC application resides on a 
SPARCserver 670MP. Students can 
access it through 18 SPARCstation 
IPX and two SPARCstation 2 desk- 
top workstations, networked via Eth- 
ernet and filesharing software. An 
additional SPARCstation IPX desk- 
top workstation is used by professors 
for laboratory demonstrations in the 
lecture hall. 


The developers chose to rely on 
workstations for the project because 
they felt that neither the Macintosh 
nor PC platform would be powerful 
enough to handle the real-time graph- 
ics required by the application. For 
example, says Bercham, in simulat- 
ing a water tank, “we needed enough 
speed and power to show the water 
and what happens when you do 
something to it, such as launch a 
wave.” While other platforms may be 
able to handle this type of simula- 
tion, many would be incapable of 
providing real-time interaction. “It’s 
like making a movie, but you need to 
be able, at any time during the movie, 
to change something and see the re- 


Multitasking and windowing capabilities allow 
Students to perform a variety of tasks simultaneously 

within CPUPC’s simulated experiments. Shown here is 
the “Newton's Law of Motion: Dynamics” experiment. 

A diagram is shown in one window; text and 
instructions for the lab appear in another window; and 
experiment parameters, controls, and tools for the lab 
appear in other windows. 


sult right away.” The challenge, he 
says, is a function of the fact that the 
images are not pre-calculated objects. 
“When you’re doing a simulation, 
you're calculating on-the-fly. So, in 
fact, when we’re displaying, we’re 
still calculating at the same time.” 

Examples of some of the other ex- 
periments include a simulation of 
sound, showing how a sound wave 
can reflect and refract and the impact 
of certain effects, such as the 
Doppler effect. Another depicts an 
oscillator and the impact of such 
variables as mass and friction. All of 
the experiments involve “real simu- 
lations,” says Bercham. “It’s not just 
a formula that we put into the com- 
puter. It’s a step-by-step reintegration 
of the equations.” 


The benefits of such technology in 
the classroom range from the obvi- 
ous to the not-so-obvious. In the for- 
mer category, explains Bercham, 
“You can repeat an experiment as 
many times as you want; you can 
change the parameters, so you can 
kind of explore things at your own 
pace to understand what’s going on. 
Students feel freer to test their intu- 
ition because it’s not just a one-shot 
thing.” 

Often, in a traditional lab setting, 
students are more concentrated on 
just getting through the requisite 
components of an experiment before 
the class ends. “I remember when I 
was a student,” says Bercham, 
“sometimes you were just fol- 
lowing the instructor and try- 
ing to do things as quickly as 
possible because you knew 
you could only use the appa- 
ratus for a limited amount of 
time. So you were trying to 
carry out the experiment with- 
out really understanding it. 
With the computer, you can 
say, ‘OK, I don’t understand, 
let’s go back and do some 
reading and then come back 
and try again.’ ” 

Additionally, students are 
often inhibited by laboratory 
apparatus, fearing that they 
may break something. “With a 
simulation, if something 
breaks, we don’t care. We just 
have to restart the program,” 
says Bercham. Access to the 
technology also provides stu- 
dents with computer experi- 
ence they will likely need in a 
professional setting when they fin- 
ish school. 

A more unexpected benefit also 
emerged once the system had been 
implemented. “We were surprised at 
first, because a large percentage of 
the favorable responses [to the sys- 
tem] came from the female stu- 
dents,” says Bercham. It seems that 
many of the female students had less 
experience than their male counter- 
parts with the hands-on type of ac- 
tivities that are required in a physics 
lab—“just things like taking a screw- 
driver to put a mass to a spring of an 
oscillator, or tying things together,” 
says Bercham. “With the computer, 
everyone’s equal. Once you know 
how to play with the mouse, you can 
take off.” —DPM 
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Complex Modeling Made Easy 


A step-by-step guide to modeling a sweeping staircase, 


ne of the many uses of 3D CAD 
modeling is the visualization of 
accurate models for professional 
architecture applications. But what 
do you do if you want to create an ar- 
chitecturally precise model and you 
don’t have access to a CAD 
program? 

It’s no secret that creat- 
ing such a model—espe- 
cially a complex, non-rec- 
tilinear form—in anything 
other than a CAD program 
can be extremely difficult. 
But it can be done. And as 
I discovered recently, 
when I set out to create an 
architecturally accurate 
sweeping staircase using 
3D Studio Release 3, Au- 
todesk’s (Sausalito, CA) 3D 
modeling, rendering, and 
animation program for 
°386/'486 PCs, it’s easier 
than you’d think. 

The first thing I did— 
and I would recommend 
this to anyone involved in 
such a project—was study 
the architectural standards 
for staircases. Specifically, I found 
the book Time-Saver Standards for 
Interior Design and Space Planning 
(McGraw-Hill) to be an invaluable re- 
source. This book covers every as- 
pect of interior design and includes 


Douglas King is a freelance writer and con- 
Sultant based in Turlock, California. His 
company, King/Wheatley Creative Design, 
creates computer-generated stills and ani- 
mations for the amusement industry. 


without the use of CAD 


By Douglas King 


finely detailed drawings, schematics, 


and tables. After studying this refer- 
ence, I began the modeling process 


confident that my staircase would be 
accurate, down to the smallest detail. 


Step One: Creating a Step 

To begin, I set the Units Setup in 
the program’s Views menu to Archi- 
tectural, and I set the denominator to 
10; I did this so I'd be able to create 
and measure my staircase using ar- 
chitectural standards as opposed to 
the program’s default of decimals. 
Then I began the process of modeling 


a tread, the horizontal part of a step 
in a staircase, and a riser, the vertical 
part of a stair step. To do this, I used 
the Create/Line tool in the 2D Shaper 
and drew two lines: a horizontal line 
measuring 10 inches in length, and a 
vertical line extending 7.6 
inches down from the end 
point of the horizontal 
line. Thus I had a tread 
and a riser, which I copied 
to make a stair cross sec- 
tion comprising 14 steps. 
Because | attached the ver- 
tices with each new copy I 
made, I had to delete two 
steps from my final shape 
to give me the desired 14 
steps—a standard for the 
type of staircase I was 
modeling. 

To close the shape, I 
drew a diagonal line that 
ran the length of the stairs 
and connected the top 
tread to the bottom riser. 
To ensure that this line 
would be parallel with the 
diagonal of the steps, I 
moved the top vertex to 
the left to make it connect. I found 
through trial and error that having no 
vertices for this connecting line 
would not allow me further in the 
modeling process to bend the shape 
into the sweeping arc I wanted. To 
solve this problem, I created the con- 
necting line with as many vertices as 
there were lower corner vertices in 
my steps (12). To ensure that this 
line was straight—as it was difficult 
to make my diagonal line uniform 
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with each tiny line—I made another 
simple line and used it as a guide; 
then I moved the vertex of my com- 
plex line to fit the guide. This fin- 
ished my cross section of the steps 
(Figure 1). 

Next, I assigned the shape and 
moved to the 3D Lofter. I retrieved my 
shape from the 2D Shaper and cen- 
tered it on my screen by pressing the 
Ctrl+F1 and Ctrl+F2 keys (which I 
had previously assigned to perform 
these tasks). I then moved the top ver- 
tex of the Path down so the length of 
the path was 3 feet 3.6 inches—the 
standard width of the tread for my 
staircase. I left Path Steps at its default 
of 5 so I would have enough complex- 
ity in my model to allow for the 
smooth arc I was after. I created this 
object with Tween and Contour on and 
moved to the 3D Editor. (Figure 2). 

Once in the 3D Editor, I selected 
the Modify/Object/Bend tool. In the 
Top view with my direction arrow 


FIGURE 1 


After modeling a tread and a riser in the 
2D Shaper, copy them to make a stair 
cross section comprising 14 steps. To 
close the shape, draw a diagonal line 
running the length of the stairs and 
connect the top tread to the bottom riser. 


FIGURE 3 


arc, use the Modify/Object/Bend tool in 
the 3D Editor. 
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pointed to the left, I bent the stair ob- 
ject 135 degrees—another standard. 
This gave my staircase the curvature 
I wanted (Figure 3); my next step 
was to create handrails. 

To ensure that the handrails pre- 
cisely fit the curvature of the stair- 
case, the first thing I did was acti- 
vate the Top view in the 3D Editor 
so I could see the Top view of the 
stair in the 2D Shaper; then I turned 
on Display/3D Display in the 2D 
Shaper. Using the Create/Line tool, I 
drew a straight line the length of the 
stair shape and positioned the two 
vertices at each corner of the outer 
edge of the stairs. Using Modify/ 
Vertex/Adjust, I bent the handrail 
until I had it where I wanted it. This 


will be used as a path to loft my 
handrail. 


FIGURE 2 


After lofting the shape in the 3D Lofter, 
move to the 3D Editor to give the shape 


its curvature. 


FIGURE 4 


TE 


To create the handrail, begin by using the 
Create/Line tool and draw a line the length 
of the stair shape. Position the vertices at 
each corner of the outer edge of the stairs, 
and using Modify/Vertex/Adjust, bend the 
handrail until it is where you want it. 


My next step was to create the 
cross-section shape of the handrail. 
Even though I was not following an 
architect’s guidelines for this stair- 
case, I did want my model to have a 
realistic shape to it: This is where 
good books and research really paid 
off. I referred to my architectural 
standards book and found an abun- 
dance of information on handrail 
cross sections. I simply chose the one 
I liked best—an elliptical handrail— 
and created it using the Create/El- 
lipse tool. To give the handrail some 
character, I moved and adjusted my 
ellipse to a shape I was happy with. 
Using the Create/Quad tool, I created 
a bar that fit into the bottom of the el- 
lipse, and using Release 3’s new 
Boolean feature in the 2D Shaper, I 
combined the two shapes to create 
my finished handrail cross section 
(Figure 4). 

To loft the handrail, first I put my 
path into the 3D Lofter. I did this by 
assigning the curved line I had made 
and moving to the 3D Lofter, where I 
selected Path/Get/Shaper and 
clicked “OK” on all the subsequent 
warning tiles. I returned to the 2D 
Editor, de-assigned the line and as- 
signed the handrail shape, and re- 
turned to the 3D Lofter. Then I re- 
trieved my shape from the Shaper 
and centered it by pressing the 
Ctrl+F1 and Ctrl+F2 keys. On pre- 
viewing the image, I discovered that 
the handrail cross section was going 
to be huge compared to the rest of 
my stairs, so I scaled it down appro- 
priately. (You may find that you 
need to make the handrail a few 
times and see how it looks in the 3D 
Editor before you are finally happy 


FIGURE 5 


You may find that your balusters are taller 
than the handrail as they move up the stairs. 
Do not scale the balusters to fit, as this will 
eliminate the architectural accuracy of your 
final model. Instead, manipulate the handrail 
with the Bend and Move functions. 


with one. I know I did.) In the 3D Ed- 
itor, I fit the handrail to the incline of 
the stairs by using the Modify/Ob- 
ject/Rotate command and rotating 
the handrail 35 degrees in the Left 
view, and then I bent the handrail 
down 15 degrees in the Front view 
and scaled it to fit the stair object. 

The next step was to build the 
balusters for this handrail. To do 
this, I used the Create/Cylinder tool 
in the 3D Editor, set the cylinder val- 
ue to 12 for a smooth, round surface, 
and left the segments at their default 
value of 1. In the Top view, I zoomed 
in for a closer look at the front step 
and placed the center of the cylinder 
in the center of the handrail, just 
above the position I wanted it to be 
on the tread below. 

Next I set the radius for my 
baluster at 1.5 inches. To set the 
length, I activated the Front view 
and drew a line from the handrail 
so it reached just below the surface 
of the tread. I moved the baluster 
down into position, copied it, and 
placed one on each tread of the 
staircase using the Modify/Ob- 
ject/Move command while holding 
down the Shift key. 

You may find that your balusters 
are taller than the handrail as they 
move up the stairs; do not scale the 
balusters to fit, as this will eliminate 
the architectural accuracy of your 
final model. Instead, manipulate the 
handrail with the Bend and Move 
functions. I also manipulated the 
vertices of the handrail along its 
length, raising and lowering them 
until the balusters were perfectly 
placed (Figure 5). 

To create the opposite handrail, I 


__ FIGURE 6 
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To create the opposite handrail, you 
-must first return to the 2D Shaper and 
_ modify the original path line to fitthe — 
inner curve of the staircase. 


returned to the 2D Shaper and mod- 
ified my original path line to fit the 
inner curve of the staircase. Again, 
using the 3D Display of the Top 
view from the 3D Editor as a guide, I 
copied and moved the first line un- 
til it was just above the inner curve; 
then I adjusted the two end vertices 
using the Modify/Vertex/Move and 
/Adjust commands until I had a 
new path that fit the inner curve 
(Figure 6). 

I placed this new path in the 3D 
Lofter and lofted my handrail a sec- 
ond time. I then modified this 
handrail in the 3D Editor by rotating 
it 35 degrees in the Left view and 
bending it 15 degrees in the Front 
view. Next, I copied each of the 
balusters from the first handrail to 
the second handrail by selecting each 
one and moving them one at a time 
while holding down the Shift key. (I 
moved them one at a time in order to 
save the time I knew it would take to 
refine and reposition them if I were 
to move them as a group.) I then ma- 
nipulated the vertices up and down 
to make the handrail fit perfectly 
with the balusters. And voila, I had 
my staircase (Figure 7). For the fin- 
ishing touches, I applied a brass tex- 
ture to the handrail and a chrome 
texture to the balusters. Finally, I ap- 
plied a light wood tile texture to the 
stairs. 

So if you’ve been thinking about 
creating architecturally precise mod- 
els, such as the staircase modeled on 
these pages, but you don’t own a 
CAD program, don’t let that stop you. 
You can create such models, and the 
process may be easier than you 


think. CGW 


FIGURE 7 
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Copy each of the balusters from the first 
handrail to the second handrail by 
selecting each one and moving them one 
at a time while holding down the Shift 
key. Then manipulate the vertices so the 
handrail fits perfectly with the balusters. 
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& VIDEO 


THE LATEST ADDITION TO 
THE RGB SPECTRUM FAMILY OF 
VIDEO SCAN CONVERTERS 


RGB/VIDEOLINK® 
1500 SERIES 


CONVERTS HIGH SCAN RATE 
IMAGES FROM COMPUTERS, 
RADAR, OR FLIR SENSORS TO 
VIDEO FORMAT FOR RECORDING, 
TRANSMISSION, PROJECTION 
AND TELECONFERENCING 


e Adjustment free 


auto-locking to all 
workstations and PCs 


e Flicker-free, broadcast 
quality NTSC RS-170A or 
PAL composite video, 
S-Video and RGB outputs 


¢ Optional RGB 31.5 kHz 
for video projection 


¢ Optional graphics/video 
overlay 


e Full 24-bit color 
processing; over 
16 million colors 


¢ Models from $9,495 
e Made in the USA 


GSA Contract #GS03F2032A 


SPECTRUM: 


950 Marina Village Parkway 
Alameda, CA 94501 
Tel: (510) 814-7000 
Fax: (510) 814-7026 
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SMARTER. 


Turn on AutoScale” and the JetPro automatically senses the paper size, scales and centers the drawing. Replots 


are a snap with the touch of a button. Optional rollfeed allows plots up to 182” long. And our exclusive HI-Q™ 
plot management program provides remote configuration for multi-user or network environments. 


LOADED. 


The JetPro comes ready to plot — right out of the box. It includes printer emulation, ADI® drivers and Windows” 
drivers. And only JetPro supports three plot languages; HP-GL”, DM/PL” and the new industry standard 


HP-GL/2. The JetPro is also covered by our exclusive 48-Hour Priority Response” Replacement 
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Accelerate Your Video to Full Screen 


Tired of postage-stamp-size video? Maybe you should buy 
a video accelerator board 


video on the desktop, your CPU 

must process enormous 
amounts of both digital audio and 
digital video data, which can slow 
even swift computers to a crawl. 
That isn’t to say that you need a 
video accelerator board to play back 
video. Apple’s QuickTime and Mi- 
crosoft’s Video for Windows (VFW) 
make it possible for anyone working 
in these environments to play back 
QuickTime and VFW video 
clips using the existing 
“dumb”  frame-buffer 
graphics adapter already in 
your system. But many 
users—like myself—have 
grown apathetic toward 
the small-window, jerky 
slow motion of unassisted 
video. 

Apparently, manufactur- 
ers have been listening to 
these gripes, because a 
number of vendors now are 
shipping accelerator boards 
(many of which were an- 
nounced at last fall’s 
Comdex) specifically target- 
ed at enhancing video play- 
back. With these boards, 
you can play back video 
that would ordinarily ap- 
pear in a postage-stamp-size window 
(160x120) at full screen—without 
losing frames or having the video 
pixelate into unrecognizable images. 


T: play back digitized motion 


Greg Loveria is an animator, technical writer, and 
consultant for computer graphics, desktop pub- 
lishing, and MPC. Based in Binghamton, New 
York, he can be reached at loveria@bix.com on 
the Internet. 


By Greg Loveria 


Before trotting down to your local 
computer store to purchase a video 
accelerator board, there are several 
points to think about—not only 
what to look for when purchasing a 
board, but also what these boards 
can and can’t do for desktop video. 
One misconception, purported by 
both the industry (including the 


The Video Wonder board from ATI Technologies actually 
serves three purposes: It plays back video at full screen using 
interpolation to increase the image quality, it captures and 
compresses video, and it accelerates graphics. 


press) and users, is that the terms 
“video acceleration” and “graphics 
acceleration” are interchangeable. 
Technically speaking, they’re not. 
Graphics accelerators, as a rule of 
thumb, concentrate specifically on 
moving graphics data as swiftly as 
possible from the display adapter’s 
onboard DRAM or VRAM to the 


computer monitor. These adapters 
incorporate graphics acceleration 
processors from manufacturers like 
S3, Weitek, and Tseng Labs; the 
chips use onboard 32- and 64-bit 
data paths to speed graphics data— 
not motion video—to the monitor. 

Video accelerators, on the other 
hand, concern themselves with im- 
proving the playback speed and 
quality of captured digital video 
sequences, and in most cases, their 
only role in life is to 
improve motion-video 
playback. Just as with 
the graphics processors 
mentioned above, there 
are specific’ video 
processors for enhanc- 
ing playback of digital 
video. 


Playback Limitations 

Additionally, there are 
factors that affect video 
playback that you can’t 
improve on, with or 
without a video acceler- 
ator installed in your 
system. One factor is the 
way the video sequence 
was captured. If the 
video clip was captured 
at 15 frames per second 
(fps), then no matter what the accel- 
erator board does, it can’t “create” 
the extra 15fps needed to achieve 
true full-motion video (defined as 
30fps, the fps rate of NTSC televi- 
sion). What the board can do, how- 
ever, is play that 15fps video se- 
quence more smoothly and often at 
full screen. This is accomplished by 
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offloading video playback chores 
that normally bog down system CPU 
performance to the onboard video 
processor chip. 

Also, the accelerator board can’t 
increase the color depth at which 
the video was captured; to compress 
digital video file sizes to manageable 
levels, video sequences often are 
captured at less than 24-bit color 
depths. Accelerator boards can’t en- 
hance or “rebuild” the quality of the 
image by adding color that was re- 
moved during capture and compres- 
sion. 

What these boards can do, how- 
ever, is increase the window size 
through pixel doubling or pixel in- 
terpolation. Of the two, pixel inter- 
polation is the best means of in- 
creasing playback sizes and achiev- 
ing any degree of acceptable 
quality. 

Pixel interpolation is like an- 
tialiasing or smoothing technology. 
For example, say you have a red and 
a blue pixel next to each other in a 


video sequence displayed in a 
160x120 window. You want to 
rescale the video to a full-screen 
window of 1024x768, which would 
increase the playback resolution by 
a factor of six. On playback, pixel- 
interpolation algorithms in the 
video processor decide how to add 
extra pixels, including which colors 
to display between the original blue 
and red pixels (such as light purples 
and magentas). Pixel interpolation 
also counts on the fact that you of- 
ten don’t notice these extra pixels— 
but rather just the smooth color tran- 
sition between the red and blue pix- 
els—due to the motion. Because this 
interpolative scaling technology 
works both horizontally and verti- 
cally, it’s often called “line dou- 
bling” as well. 

Pixel doubling, on the other hand, 
is just that—displaying two of each 


A Sampling of Video Accelerator Boards 
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Creative Labs Inc. 
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Matrox Electronic Systems Ltd. 
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miro Computer Products Inc. 
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UMAX Technologies Inc. 
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pixel. With VFW playback, for ex- 
ample, if you configure Window’s 
Media Player (part of the VFW envi- 
ronment) to play back 160x120 clips 
at 320x240 resolution, you’ve got a 
larger viewing window. But motion 
images become “blocky” or aliased, 
because an extra pixel of the same 
color is simply added next to the 
original. 


Compression’s Role 

Another factor to consider when 
deciding on a video accelerator is 
what type of compression/decom- 
pression (codec) technology was 
used to generate the video files that 
you'll want to play back. The next 
step is to make sure to buy a board 
that is capable of playing back those 
files. Although numerous accelera- 
tors can play back video clips gener- 
ated using any of the VFW-support- 
ed compression schemes, a growing 
number of CD-ROM applications 
use MPEG compression. So if your 
video-playback requirements run 
along these lines, you’ll need an 
adapter capable of decoding and ac- 
celerating MPEG video, such as one 
of the ReelMagic family of MPEG 
playback boards available from Sig- 
ma Designs Inc. 

As mentioned above, perhaps the 
largest number of boards currently 
available accelerate VF W-supported 
files; these include video clips that 
were compressed with the Intel In- 
deo and SuperMac Cinepac algo- 
rithms as well as lower-end codecs 
like Microsoft’s Video 1, RLE, and 
standard AVI. A number of these 
boards can capture and compress as 
well as play back video. Orchid 
Technology’s Vidiola series, Dia- 
mond’s VideoStar series, and ATI 
Technologies’ VideoWonder are just 
a few examples of dual-purpose 
adapters. For Macintosh aficiona- 
dos, the EyeQ AV board from New 
Video Corp. both captures and plays 
back movies compressed with 
QuickTime or the company’s EyeQ 
Video algorithms. It’s important to 
note that the video captured with 
these boards is not typically full- 
motion, full-frame video. If capture 
is more important to you than play- 
back, then you should consider an- 
other set of issues (see “Squeezing 
Video Onto the Desktop,” March 
issue). 

VideoLogic has taken a slightly 
different approach with its newest 


video accelerator, the HiPerVideo 
928Movie. The board accelerates 
both graphics and video, using S3’s 
86C928 and VideoLogic’s 
Powerplay processors, 
each performing their re- 
spective graphics and 
video acceleration duties. 
VideoLogic lets you 
choose from several board 
configurations, including 
an adapter with 16-bit CD- 
quality audio, which 
should appeal to those of 
you who haven't invested 
in an audio adapter yet or 
who wish to free up an- 
other expansion slot. 

Overall, with or without 
an accelerator, remember 
that digital video relies 
heavily on how well the 
separate components (or 
subsystems) within your 
computer work together as 
a video delivery system. 
As with any application, 
the speed of your hard disk, CD- 
ROM, CPU, system memory, and 
eraphics adapter all intertwine to af- 
fect video playback. For example, 
some accelerator boards can only 
achieve full-screen, 30fps video on a 
swift 80486-based or Pentium com- 
puter. So depending on your needs, 
it’s wise to read the board’s hard- 
ware requirements carefully before 
purchasing. 


Soon To Come 

By midyear, look for more manu- 
facturers to take advantage of the VL 
Bus and PCI bus architectures, 
which by their 32- and 64-bit nature 
(both architectures have these two 
modes defined), accelerate video da- 
ta throughput over the native ISA 
bus’ 8- and 16-bit data-transfer rates. 
Additionally, more all-in-one 
adapters that incorporate both video 
and graphics acceleration, like Vide- 
oLogic’s 928Movie, should be avail- 
able soon. Tseng Labs recently intro- 
duced its VIPeR video processor 
chip, which accelerates video cap- 
ture and playback. Using a multi- 
tude of codecs during playback, this 
chip can rescale video clips on-the- 
fly to 640x480 resolution at 16- to 
24-bit color depths. The VIPeR chip 
couples with Tseng’s W32i graphics 
acceleration chip, the two of which 
can be incorporated onto a single 
adapter. 


Weitek’s new Video Power chip, a 
video acceleration processor, can al- 


so be coupled directly to Weitek’s 


VideoLogic’s HiPerVideo 928Movie board plays back video at 
full screen without losing frames; you can also choose to include 
onboard 16-bit audio, which is compatible with Microsoft’s 
Sound system and can run Ad Lib and Sound Blaster applications 
and games. 


Power 9100, a graphics acceleration 
chip. The Video Power processor us- 
es scaling technology to display full- 


See us at Comdex/Windows World 94, Ad 


motion, 30fps NTSC video from a 
160x120 window to resolutions of 
1280x1024 at 24-bit color depth. The 
chip uses pixel replica- 
tion and interpolative 
scaling technology to fill 
video’ target win- 
dowswith antialiased mo- 
tion images. As with 
Tseng Labs, look for these 
two chips to be combined 
on a single video and 
graphics accelerator 
board in the near future. 
As more products that 
combine video and graph- 
ics on a single board 
come to market, prices 
should come down some; 
currently, prices for these 
boards range from $300 to 
$1000 or more. But as is 
often the case in this in- 
dustry, your application 
demands will most likely 
have the greatest influ- 
ence on your purchasing 
decision. Either way, full-screen 
video on the desktop is here today— 
and it can only get better. CGW 
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Ih ; | Val N | N | longer exist. The technologies that make such appli- 
cations possible will be covered in this feature, which 


will also provide an overview of current and potential 
future architectural walkthrough applications. 
INTERACTIVE TV 
Everyone’s discussing the future of interactive televi- 
sion. What does interactive TV potentially mean to 
designers of interactive multimedia? CGW will take a 
look at the state of this industry today, discuss where 
the technology is headed in the next couple of years, 
and provide developers with information on techno- 
logical innovations they ought to keep track of if they 
plan to become involved in the development of future 
interactive TV services. 
DIGITAL INK AND PAINT SYSTEMS 
Traditional cartoon animators—those who create car- 
toons by hand—have had to contend with a variety of 
drawbacks associated with inking and painting the 
MODELING * ANIMATION * MULTIMEDIA cels comprising the animation. Not only do these ani- 
mators have to wait for the paint on the animation 
cels to dry, they also have to worry about fingerprints, 
scratches, and paint globs, among other things. 
Digital inking and painting systems solve these prob- 
lems—and they are much faster than traditional paint 
methods. In June, CGW takes a look at the digital ink- 


ing and painting systems on the market today and 
discusses the benefits associated with each. 


PALOMAR « 


seeing 


new directions. At the same time, production houses 
are facing stiffer competition as new players—some 
of them with very deep pockets—enter the field. All 
of this action has resulted in an animation industry in 
the midst of change. July’s special report on anima- 
tion will explore these changes. 


VIRTUAL REALITY IN SCIENCE 
AND MEDICINE 


Thanks to more sophisticated and powerful technology, 
including impressive advances in tactile feedback, 
virtual reality is being used increasingly in actual 
applications instead of just in research projects. In 
fact, many applications in the areas of science and 


medicine—some of which include molecular model- 
ing, psychiatry, and surgery—are already reaping the 
benefits virtual reality can offer. This month, CGW 
takes an in-depth look at how virtual-reality technology 
is being used in actual science and medicine applica- 
tions and discusses the implications for the future. 


SIGGRAPH 94 PRODUCT PREVIEW 

For those planning to attend the SIGGRAPH confer- 
ence and exhibition in Orlando, Florida, July 26 
through 28, the July issue of CGW will provide a 
must-read overview of the new products that will be 
introduced at the show. 


PRODUCT GUIDE: LARGE 
PRESENTATION MONITORS 


Large-screen displays are essential for demanding 
presentation and training applications, especially 
when it is necessary to view detailed images from a 
distance. This month’s product guide, which takes a 
look at large-screen displays, provides prospective 
buyers with detailed information concerning impor- 
tant features they should look for when shopping 
around for such a display and offers a sidebar of 
some of the leading vendors in the field. 


DISNEY’S THE LION KING 

Following in a tradition already begun in the animated 
films Beauty and the Beastand Aladdin, Walt Disney 
Pictures is once again turning to computer animation 
technology to create an elaborate, realistic chase scene 
incorporating hundreds of wilderbeasts for its latest 
full-length animated feature film, 7he Lion King, sched- 
uled to be released at the end of June. The technolo- 
gies that helped Disney animators create this 2 4- 
minute sequence will be covered in this feature article. 


APPLICATIONS 


This month’s applications stories look at how a quilt 
artist used a range of computer graphics software, 
including Ray Dream Designer and Adobe 
Photoshop, to design her work; how an artist used 
Autodesk’s 3D Studio to create a 3D model of a stat- 
ue that will be erected in the White House; and how 
the United States Geological Survey used AVS soft- 
ware to create a model that allows researchers to 
assess the potential environmental impact of 
Boston’s new sewage treatment plant. 


~ design process 
¢ Overview of advances in analysis technology 
e Profiles of users who have tightened the link 
e Organizational/managerial issues 
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ie 4, rely on Computer Graphics World for product 
purchases. The reviews on software and hardware help 
me to recommend and specify after contacting the 


-manufacturer for more specs. | enjoy reading 


Computer Graphics World and look forward to it every 
month.” 
—ol. praneenat CAD Tech., Honeywel Inc. 


& & CGW helps me keep up with the latest technolo- 
gy and the latest releases of software. It helps us make 
Sure our dollars are spent wisely with regard to our 
capital investments.” 

—System Consultant, Caterpillar Inc. 


i a Computer Graphics Worlds articles on new 
technologies for CAD/CAM have been very informative 
and insightful.” 

— MIS Manager, Burton Snowboards 


& G certainly one of the most informative and SS 
well-written publications in the field. It is a source. 
of inspiration and ideas of where the ‘industry’ is 
heading.” | 

— President, C. Pyne Management Inc. 


& & Excellent up to date ai: about corel 
graphics industry.” } 
— President, Applications ee 
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Take a Photo, Create a Model 


Eos Systems’ Windows-based 
PhotoModeler software makes 
building models almost as easy as 
snapping photos 


Ai remember an animated con- 
versation at an early SIGGRAPH 
convention (pun intended) a num- 
ber of years ago. “Anybody will give 
you pixels,” one of the industry’s 
gurus was saying, “but 
just try to get them to 
give you their points and 
polygons.” Points and 
polygons, of course, are 
the elements of a 3D 
database, and the speak- 
er’s point was that they 
don’t come cheap. A ren- 
dered image might be 
worth a thousand words, 
but it’s the underlying 
database which, in the 
hands of anyone with a 
good rendering package, 
is the means to a thou- 
sand more spectacular 
pictures. 

I also remember a cou- 
ple of papers describing 
methods for creating 3D 
databases, beginning 
with scanned _ pho- 


tographs of a scene from differing 
angles. The next step was to digitize 
similar points in the different views, 
then process the results to derive a 
set of 3D points and polygons. 


PHOTOMODELER 


Systems Inc. 

couver, British Columbia 
014-732-6658 

_ CIRCLE 214 ON INFORMATION CARD 


_ Price: $895 

tem requirements: 33MHz 
86-based PC, Windows 3.1, and 
Of RAM. 
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Nothing in the form of shrink- 
wrapped software that I know of 
ever came of these papers—until 
now. Enter PhotoModeler, Eos Sys- 
tems’ Windows-based software for 
transforming photos of objects into 
3D models. And because this pro- 
gram takes advantage of the Win- 
dows interface, relative novices can 
easily use this software, opening the 


a serious modeling job. After all, 
you'll be working simultaneously 
with multiple images, preferably in 
color—and the larger the better for 
accuracy’s sake. 

Each project should begin with at 
least three photographs of the object 
or scene you'll be digitizing. Addi- 
tional photographs can be added lat- 
er to improve accuracy or cover fea- 
tures hidden from view 
in the original shots. The 
idea is to acquire a set of 
digital image files, stored 
in Targa format (a Targa 
display card is not re- 
quired), at the highest 
resolution you can easily 
work with. A utility pro- 
gram is provided to con- 
vert Windows .BMP files 


Spe phan a wi aeiacs ae eecoe ait eeencage meme er Re ean ere is 


door to a number of possible model- 
ing projects that would have nor- 
mally required some intensive 
mathematical work. As Alan Wal- 
ford, Eos president, says, “Creating a 
3D model is as simple as walking 
around and taking a bunch of 
snaps.” 

Well, it may not be quite that sim- 
ple. But after reviewing the pro- 
gram, I’m inclined to say that Eos is 
on the right track. I installed Photo- 
Modeler on a 33MHz, ’486-based ma- 
chine equipped with 12MB of mem- 
ory and a 1280x1024, 21-inch, 256- 
color display. You’ll need every bit 
of that—and maybe more—to attack 


ee pee Source... 


In the Planning Window, you mark with a camera icon the various 
camera positions from which you took the photos; the positions 
will be displayed in panes showing the front, top, and right views. 


to .TGA format. 

To help you figure out 
which camera to use, the 
PhotoModeler manual 
includes a helpful sec- 
tion covering your op- 
tions. You can use a va- 
riety of cameras, ranging 
from a CCD unit with a 
direct interface to your 
computer (both low and 
high end) to your fa- 
vorite old Nikon and a desktop 
scanner. For applications requiring 
ereater accuracy, a calibration utili- 
ty and calibration aides are also in- 
cluded. For this review, I used the 
tutorial files and a set of test images 
provided by Eos. 

The next step is to create what 
PhotoModeler calls a layout file, 
which is basically a schematic rep- 
resentation of your camera positions 
vs. the photographed object. You 
define the approximate location of 
the camera for each photograph 
you'll be using. The nice point here 
is that you don’t have to be very ac- 
curate in defining your positions be- 


cause of how PhotoModeler works 
(you'll see what I mean later). 

The layout file is displayed in the 
Planning Window; this window is 
split into four panes to provide tra- 
ditional front, top, right, and per- 
spective diagrams of the scene. Us- 
ing the mouse, you mark the various 
camera positions from which you 
took the photos with a camera icon; 
the positions will be displayed in 
the front, top, and right panes, so 
you can see your positions from var- 
ious angles. 

Next you digitize the points and 
edges of interest in each photo- 
eraph. Plenty of screen space can 
really pay off in both this and the 
next steps. Choosing one photo- 
eraph to begin with as the reference, 
you mark like points that appear in 
each of the other photographs. Each 
picture, in turn, is used as the refer- 
ence photograph. In practice, how- 
ever, you don’t typically have to 
pair all pictures, because camera 
placement rules out like points ap- 
pearing in many pairs (for instance, 
no common points in pictures of the 
front and back faces of a building). 
Although this process can be some- 
what tedious, it’s actually quite 
straightforward. The most difficult 
part is just keeping track of all the 
images and making sure that you’ve 
caught all like points. 

Finally, you direct the program to 
compute the best-fit set of points for 
a 3D model, based on the points 
you ve digitized in each photograph 
and the relationships between them. 
If that last step sounds easy, it is—at 
least from the user’s point of view. 
But consider the problem the pro- 
eram faces. Imprecise camera posi- 
tions, errors in digitizing, problems 
with lens calibration and distor- 
tion—all can combine to play havoc 
with the trigonometric relationships 
used to solve triangulation problems 
of this sort. Using a proprietary algo- 
rithm, however, PhotoModeler 
works backward from the point 
pairs you’ve marked to build the 
model, adjusting camera position 
and attitude. That is why you don’t 
have to be too accurate when deter- 
mining your camera locations in the 
layout stage: PhotoModeler deter- 
mines camera specs from combining 
information from two different cam- 
era locations; the more photos and 
locations in a project, the tighter the 
final camera points. 


This powerful approach truly al- 
lows you to just walk around and 
take a bunch of snaps, without wor- 
rying about setting up a tripod and 
marking down exact camera specs 
along the way. As long as you speci- 
fy the initial camera positions in the 
layout file with a reasonable degree 
of accuracy, PhotoModeler will take 
care of the rest. 

After the program has calculated 
the model, you can export the de- 
rived camera position, the attitude 
parameters, and even the model for 
use in other programs. You can ap- 
ply global scale and orientation fac- 
tors to correspond with other exist- 
ing models. Models are exported in 
.DXF format, using 3D points, lines, 
and triangular faces. Each type of 
entity can be output to a separate 
layer for use in popular CAD pack- 
ages. I exported the tutorial example 
as a single layer, and then loaded 
and rendered it without a hitch us- 
ing Macromedia’s MacroModel. 

The only serious drawback I 
found with the program, which 
could be a stumbling block for 


some, was the lack of any “snap-to- 
erid” capability. As a result, edges 
that should be exactly the same 
length, points that should be 
aligned on a given axis, or faces that 
should be either square or at right 
angles with one another are always 
off by slight amounts due to in- 
evitable errors in the photo/digitiz- 
ing process (adjusting the camera 
positions can’t fix everything). 

Keep in mind, however, that this 
is a measurement tool, not a design 
tool. And all measurement tools have 
some ultimate degree of accuracy. 
The manual states the program is Ca- 
pable of delivering accurate measure- 
ments from 1:500 to 1:2000, depend- 
ing on the camera used. The manual 
also includes a good description of 
all the factors that affect accuracy. 

Considering the time and effort 
that go into the modeling portion of 
most 3D database design projects, | 
believe PhotoModeler helps facili- 
tate an otherwise complex task.— 
Robert Schaff, a freelance writer 
and engineer based in Long Beach, 
California. 


The Appeal of Charisma 4.0 


Micrografx’s Windows 
presentation software lets you mix 
audio, video, and graphics to 
create interactive titles 


Awith each new release of pres- 
entation software, it seems the 
“slide show” becomes more sophis- 
ticated. Release 4.0 of Charisma 
from Micrografx (Richardson, TX) 
brings audio, video, and interactive 
branching to the mix, making it a 
package for advanced presentation 
developers as well as newcomers 
who want software that will expand 
to fit their needs as they learn and 
erow. 

To make the most of Charisma, 
you'll need plenty of horsepower on 
your desktop. Micrografx recom- 
mends a minimum of an 80486DX- 
based computer with 8MB of RAM; I 
think you’ll need more memory to 
really use this program. And al- 
though they’re not required, I sug- 
gest you have a fast CD-ROM drive 
and a 16-bit sound card as well. 

Once in Charisma, you’ll find the 
program uses a familiar slide motif 
as the basis for presentation cre- 


ation. First you develop a master 
style, or you can use one of the 
many masters supplied by Micro- 
erafx. The master sets the color 
scheme, font usage, background de- 
sign, and general slide layout. To 
help you through the creation 
process, Charisma prompts you 
with leading questions, such as “do 
you want to create a new presenta- 
tion or work from an existing file,” 
“what typeface do you want to use,” 
and so forth. Each slide can contain 
text, charts, graphics, scanned im- 
ages, sound, or video clips—in any 
combination. 

You also can choose to view 
slides in an outline format, which 
shows the title and body text of 
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each slide. This can be convenient 
during the initial design of a presen- 
tation, particularly those with lots of 
text. Speaker notes and handouts 
automatically contain a miniatur- 
ized image of the slide with addi- 
tional room for notes, too. 

On the whole, I found the cre- 
ation process to be fairly intuitive. 
One way I measure how 
good a program is designed 
is by how often I have to re- 
fer back to the manual—in 
this case, I didn’t have to 
refer back for much. 

A CD-ROM provided 
with Charisma includes an 
assortment of clip art, photo 
images, sound clips, and 
video movies that you can 
import into slides. The CD 
also contains more than 200 
TrueType and Type 1 fonts. 
Importing your own im- 
ages, video, or audio is sim- 
ple, too; one click prompts 
an extensive list of import- 
file options. 

You can create your own 
graphics with Charisma’s 
drawing tools as well. In addition to 
standard shapes, colors, and shading 
effects, Charisma provides a number 
of transition effects, Bezier curves, 
and limited 3D drawing tools that let 
you extrude a shape to give it a 3D 
appearance. I was particularly 
pleased to see that one of my pet 
peeves was addressed: You can align 
or warp text along any curve or 
shape on a slide, and you even can 
define a “gap” and then have text fill 
in that gap. 

What you can’t do with Charisma 
is edit your video extensively, al- 
though you can make simple linear 
cuts. And you can preview any 
video or sound sequence before 
adding it to a slide. 

If charts are a major part of your 
presentation, Charisma includes an 
array of styles to choose from for 
conveying numeric data. You use a 
simple spreadsheet format to enter 
numbers, which you can then turn 
into a chart via just a few key- 
strokes. Charts can be customized 
and annotated as needed. But if 
most of your work is with scientific 
representation of data, then Charis- 
ma is probably not the way to go; it 
doesn’t have the extensive numeri- 
cal manipulation of a product like 
DeltaGraph from DeltaPoint Inc. 


60 * COMPUTER GRAPHICS WORLD MAY 1994 


REVIEW 


(Monterey, CA). Given data in a rea- 
sonably finished form, though (in 
other words, you don’t need to do a 
lot of calculating), Charisma pro- 
duces nice graphs. 


—__— VIDEO 
CAM 
— WARS 


Re 


presentation creation. Among the many tools it offers are 
limited 3D drawing tools, which let you extrude a shape to 
give it a 3D appearance. 


Like most presentation programs, 
Charisma lets you move forward 
and backward through your show 
one slide at a time. But with its hy- 
perlink function, Charisma also lets 
you go to any point in your presen- 
tation from any starting point, thus 
giving you the freedom to create 
branching, interactive programs. 


This opens the door to creating 
some sophisticated presentations. 

Additionally, Charisma now sup- 
ports object linking and embedding 
(OLE), which lets you link files cre- 
ated in different programs. So if, for 
example, you have a presentation 
that needs to be updated each 
month as new figures come in, you 
can link your spreadsheet 
and presentation files, and 
your presentation will be 
updated automatically with 
new figures as you enter 
them into your spreadsheet. 

Even though you can ex- 
port your presentations 
from Charisma to create 
slides and overhead trans- 
parencies, the best and 
most obvious delivery vehi- 
cles for its presentations are 
computers and kiosks. As 
such, if you have no inten- 
tion of using the more ad- 
vanced features of Charis- 
ma—like video, audio, and 
interactive branching—any- 
time soon, then you may 
want to go with a less so- 
phisticated package. If, on the other 
hand, you routinely need to dazzle 
people with your multimedia 
prowess, then Charisma may be just 
what you need.—Martin Ramsay, 
principal of CEATH Co., a Berea, 
Kentucky, consulting firm that 
matches information technology to 
business needs. 


A New Kodak Tradition 


Arrange-it software provides 
easy-to-use tools to create 
interactive multimedia sequences 
for Photo CD 


A atthough some sources may try 
to tell you differently, professional 
applications were no afterthought for 
Photo CD: Trade papers describing 
Eastman Kodak’s intentions in desk- 
top publishing and multimedia ap- 
peared within two weeks of Photo 
CD’s announcement in 1990. In 
1994, multimedia is finally feasible 
on Photo CD—albeit a bit haltingly— 
in the form of Kodak’s Arrange-It. 
This Macintosh-based software was 
developed specifically for making in- 
teractive presentations on the new 
Photo CD Portfolio disc. (A PC ver- 
sion is expected, although company 


officials would not say when as of 
press time.) 

The concept of Portfolio discs up- 
holds a Kodak tradition: “You press 
the buttons (on screen this time), we 
do the rest.” In this case, you select 
and sequence your image and audio 
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Price: $395 
System requirements: Mac II, System 
7.0.1, color monitor, 3msB of disk space, 
4ms of RAM, and a CD-ROM XA drive 
compatible with Kodak’s Photo CD 

to access Photo CD discs. 
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files using Arrange-It and then send 
them along with a data “script” file 
to a finishing lab. Going by your 
script, the lab writes your sequences 
to a Portfolio disc. 

Your disc can be played on stand- 
alone Photo CD, CD-I, and 3DO play- 
ers connected to TVs. Discs are also 
compatible with the majority of CD- 
ROM drives now sold; if your drive 
is not multisession-compatible, you 
can ask your lab to write your disc in 
a single-session format. The maxi- 
mum spatial resolution you'll be 
working with is 768x512 pixels. 
Both color and spatial resolutions 
can be reduced for smaller file sizes 
and special effects: If you don’t need 
24-bit color, reduce the file size for 
easier loading and less disc space; or 
bring a full-color image down to 4 
bits, for example, and you’ve created 
a “posterized” effect. 

You can store as many as 700 
images on the Portfolio 
disc, or one hour of CD- 
quality (44.1MHz) audio, or 
any combination thereof 
(for example, 350 photos, 
30 minutes of audio). You 
can import images from all 
Photo CD discs, TIFF and 
PICT graphics file formats, 
and the AIFF audio format. 

As I stated above, 
Kodak’s scheme is to estab- 
lish digital imaging—much 
like it established film 100 
years ago—by putting sup- 
port services everywhere. 
The Sir Speedy Printers 
now accept Arrange-It files 
nationwide, as do local in- 
dependents. Some folks in 
less populated areas may 
have to resort to mail order, 
but this shouldn’t be a 
problem, as converting your 
script to CD is as straightforward a 
process as is film development. I 
worked with Advanced PhotoGraph- 
ics (Union, NJ) via mail to scan 20 
rolls of 35mm film to Photo CD Mas- 
ter discs. Advanced PhotoGraphics 
phoned to doublecheck my specifica- 
tions and even got me the finished 
work a day ahead of schedule. From 
these discs I would copy my images 
at “base” resolution (768x512) and 
perform my all-disk test of Arrange-It. 

Installed on my Quadra 950 system, 
in which every slot and SCSI address 
is occupied, Arrange-It ironically 
could not find picture files on the 


Once images are in the workspace, they sprout several “tabs” 
from which you stretch lines to interconnect images in the 
sequence you want them to run. You join the tabs with straight 
lines, crisscrossing the canvas in bewildering webs. To make a 
clearer picture, an “auto-route” command redraws the web as a 


grid. 
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Photo CDs. I used Kodak’s Photo CD 
Access Plus to import the files to a 
hard drive in PICT format, which 
Arrange-It could find with no difficul- 
ty. Arrange-It is supposed to open 
Photo CD files, however, and installed 
from the original floppies on another 
950 it performed as promised. In all 
other ways, my first installation ran 
correctly (reaffirming the voodoo con- 
flicts of deep Macintosh). 

When you get down to title devel- 
opment, Arrange-It lets you use 
many slide-show animation tech- 
niques, like progressive disclosure, 
but it cannot handle full-motion 
video. You can assemble a linear 
presentation of almost any length. 
But its more interesting feature is the 
ability to construct fully branched, 


Sy m % iste fe 
bsasbendendacend : é - 7 £ 
Cisieie) ew Cerauort | 


(oie Gut) Cfaiate) (Weset) 


Transition: [Top to Botiam } 


Hetays 5.0 soc, Sols, 


Lanai 1 
m Resolution: f fase PO Mhwegs | 4 
te . fi Me better [5 


interactive presentations like those 
used in kiosks and CBT (computer- 
based training). Considering how 
elaborate such constructions can 
grow, Arrange-It is straightforward 
enough. Image and audio files are as- 
sembled into “collections” and dis- 
played above the on-screen work- 
space, called the “canvas.” You then 
drag and drop images to the canvas 
in the sequence you desire. 

Once on the canvas, each image 
sprouts several “tabs,” from which 
you stretch lines to connect to other 
images. What happens upon a “next” 
or “previous” command in the fin- 


ished presentation depends on how 
you connected the pictures’ “N” and 
“P” tabs. You join the tabs with 
straight lines, crisscrossing the can- 
vas in bewildering webs. To make a 
clearer picture, an “auto-route” com- 
mand redraws the web as an orderly 
grid. A “verify” command finds any 
errors in the branching structure. 
And an “emulate” feature lets you 
play the finished work as if it were 
on CD before taking the final plunge. 
Executing these functions is as sim- 
ple as pressing a button. 

Arrange-It’s biggest limitations are 
outside the software as such. Al- 
though most computers can repro- 
duce the dissolves and other screen 
effects provided by Arrange-It, cur- 
rent stand-alone Photo CD players 
can’t—most of them simply wipe im- 
ages into place. 

The interleaved audio specifica- 
tion of CD-ROM audio is even more 
restrictive, requiring the 
soundtrack to come and go 
with the image. That is, 
you can’t have music play- 
ing continuously for sever- 
al frames, but must bring it 
in and out as each picture 
changes. For now, not only 
music, but live audio back- 
erounds—common street 
traffic, say—fade up and 
down with each image. 
That may seem artsy at 
first, but it eventually gets 
on your nerves. Although 
changes are apparently un- 
der way to fix this flaw in 
the interleaved audio speci- 
fication, no one could tell 
me when this might occur. 
Until the world catches up, 
Arrange-It is best used for 
presentations whose audio 
tracks can be recorded 
clean—as in a booth. 

On the whole, I find the idea be- 
hind Photo CD Portfolio intriguing. 
Establishing a nationwide network 
of service bureaus should open up 
the world of CD title development 
to thousands who may otherwise 
have skipped the CD medium. And 
with Arrange-It, Kodak has intro- 
duced a decent program that 
should make creating interactive ti- 
tles for the Photo CD environment 
easier for developers.—Don Suther- 
land, Sutherland Multimedia, a 
multimedia production company in 
Staten Island, New York. 
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Stand-Alone Editing 


New from Interactive Media Technolo- 
gies is EditStation, a stand-alone A/B roll 
video post-production system. Featuring 
a Windows-based touch-screen user in- 
terface, the system consists of two source 
videotape decks; a recording deck; the 
IMTX 8000, an audio/video routing and 
multideck control peripheral; an Amiga 
equipped with a NewTek Video Toaster; 
and two color video monitors. Users con- 
trol the system via an IBM-compatible PC 
with Microsoft Windows. Prices range 
from $55,000 to $70,000, depending on 
videotape deck choice and format. Inter- 
active Media Technologies (Scottsdale, 
AZ; 602-443-3093). 
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The Power of Persuasion 

Version 3.0 of Aldus’ Persuasion program 
offers a variety of enhancements over the 
previous release. Some of these include a 
redesigned user interface, a new OLE 
charting module for an array of charts 
and special effects, new controls for slide 
design and output, and expanded sup- 
port for multimedia and on-screen pre- 
sentations. Also included are an array of 
precision tools and controls designed to 
help manage color and grayscale ele- 
ments in presentations. Price: $495. Al- 
dus Corp. (Seattle; 206-622-5500). 
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Desktop Studio 


ULead Systems’ MediaStudio is an inte- 
grated multimedia system that provides 
video capture, video editing and produc- 
tion, audio editing, morphing, image 
editing, screen capture, and visual man- 
agement of media files. The $299 product 
is offered on CD-ROM and includes more 
than 650MB of sample files. Video, audio, 
and still images can be captured from 
VCRs, laser discs, camcorders, scanners, 
and Photo CDs. Users can also create and 
edit soundtracks with the system. Ulead 
Systems (Torrance, CA; 310-523-9393). 
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Impulsive Images 

Release 3.0 of Imagine—Impulse Inc.’s 3D 
modeling, rendering, and animation tool 
for PC and Amiga users—offers kinemat- 
ics control, object morphing, texture mor- 
phing, and image tacking. Also added to 
this release are more than 100 procedural 
textures, including new Transmission 
Textures. With the program’s particle sys- 
tem, users create effects such as rain, 
snow, dust, and sparkles; with Global/FX, 
effects like Lens Flare and Haze can be 
applied to any image without the over- 
head of rendering. Imagine 3.0 also offers 
many new animation techniques so users 
can create complex animations with a 
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few commands. Impulse Inc. (Minneapo- 
lis; 800-328-0184). 
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Easy Presentations 

Midisoft’s Presentation Partner 1.0 for 
Windows automates the process of creat- 
ing and producing a presentation by pro- 
viding a library of ShowScripts—com- 
plete, flowing, professionally predesigned 
presentations consisting of animation, 
music, transition effects, text and chart 
place-holders, and graphics—to which 
the user adds content. The ShowScripts 
support a variety of applications, includ- 
ing Harvard Graphics, PowerPoint, and 
Freelance. The program also includes the 
Super Show and Tell program from 
AskMe Multimedia, which provides the 
creative, editing, and integration tools 
necessary to produce a presentation from 
scratch. Presentation Partner is available 
on CD-ROM for $149.95. Midisoft Corp. 
(Bellevue, WA; 206-881-7176). 
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Digital Printing 

Sony’s UP-D1500C digital color printer 
uses dye sublimation thermal transfer 
printing technology to output 4x5%- 
inch, photorealistic, 24-bit RGB color 
images with a maximum resolution of 
664x512 pixels and 5.6 dots per millime- 
ter. Other features include a 60-second 
print speed, 100-sheet paper capacity, 
and standard parallel interface. The UP- 
D1500C is scheduled to be available in 
early summer for less than $2000. Sony 
(Park Ridge, NJ; 800-472-SONY). 
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Printing Pictures 

The CP-15U dye sublimation printer 
from Mitsubishi delivers images with 
resolutions up to 800 dots x 480 lines in 
up to 16.7 million colors. Print time is 
about 73 seconds per sheet. The printer 
accepts both composite and S-video 
sources, making it compatible with de- 
vices such as cameras, VCRs, and med- 
ical imaging equipment. Additional fea- 
tures include facilities for multiple-im- 
age printing, overhead transparency 
printing, an array of print styles, and 
versatile image control. Price: $1495. 
Mitsubishi Imaging Products (Somerset, 
NJ; 800-889-8439). 

CIRCLE 166 ON INFORMATION CARD 


Large-Format Output 

According to Raster Graphics, its new 
Digital ColorStation 5400, a direct-to- 
print, five-color digital press, can pro- 
duce full-color prints measuring up to 
52 inches in width and virtually unlimit- 
ed length. Well-suited for printing from 
one to 200 prints, the DCS 5400 features 
a non-multiplexed writing technology, 
web cylinder transport for writing and 
inking, custom color capability, a color- 


control system, unattended operation, 
and PostScript support. Prices start at 
$99,500. Raster Graphics (Sunnyvale, 
CA; 408-738-7800). 
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Plain-Paper Printers 

General Parametrics has announced two 
new models in its SpectraStar line of 
PostScript-compatible plain-paper color 
thermal printers. The 600dpi GLx 
($3795) uses a 25MHz Intel RISC proces- 
sor and comes with 8MB of static RAM 
and 52 fonts. The GTx ($4995) uses a 
33MHz Intel RISC processor and comes 
with 10MB of RAM, 52 fonts, and Pock- 
ettes, which accommodate plug-in car- 
tridges; a 120MB hard-disk cartridge with 
full printer spooling and permanent font 
storage is also available. Both models of- 
fer three print modes. General Paramet- 
rics Corp. (Berkeley, CA; 510-524-3950). 
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Big-Time Display 

LaserMaster’s DisplayMaker Professional 
is a wide-format digital ink-jet color 
printer that produces photographic-qual- 
ity output directly from Macintosh and 
IBM-compatible computers. The printer, 
which includes a multiplatform Post- 
Script language color server, prints on 
24- or 36-inch roll-fed media and in- 
cludes LaserMaster’s Big Ink Delivery 
System, which increases the ink capaci- 
ty of the printer tenfold while reducing 
consumable costs up to 70%; Big Ink 
Calibrator; and Advanced Color Server, 
which features the company’s propri- 
etary 66MHz, 32-bit pipeline and 64MB of 
RAM. Price: $29,995. LaserMaster (Min- 
neapolis; 800-688-8342). 
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Turbo-Charged Graphics 

Based on its ATI mach64 64-bit graphics 
chip, ATI Technologies’ Graphics Pro 
Turbo offers accelerated 24-bit true-color 
support, making it ideal for working 
with photorealistic images and high-per- 
formance Windows applications. The 
product is available in 2MB and 4MB 
VRAM versions; the 2MB version ($599) 
offers 24-bit true color at 800x600, and 
the 4MB version ($899) provides true col- 
or at resolutions up to 1280x1024; both 
also support up to 1280x1024 non-inter- 
laced resolution and offer refresh rates as 
high as 100Hz for flicker-free graphics 
and full acceleration when running 24- 
bit, true-color modes. The board also 
comes with comprehensive software 
drivers, programs, and utilities designed 
to enhance major applications. ATI 
Technologies (Toronto; 905-882-2600). 
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Boards in Bloom 

Orchid Technology has announced 
Kelvin 64, a new series of 64-bit graphics 
accelerators for the PC. According to Or- 
chid, the accelerators use a 64-bit 
processor that provides acceleration in 
all display modes; performance is also 
boosted through the use of linear ad- 
dressing, which enables much faster ac- 
cess to the on-board display memory. 
Available in three configurations—VLB, 
PCI, and IsA—the accelerator comes 
with 1MB of DRAM and supports resolu- 
tions up to 1280x1024 and 16.8 million 
colors at 640x480. Users can upgrade to 
a maximum of 2MB of DRAM, which in- 
creases the number of colors to 16.8 mil- 
lion at 800x600 and 65,536 at 1024x768. 
All three versions have a list price of 
$250. Orchid Technology (Fremont, CA; 
510-683-0300). 
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Making Movies 

Logitech is targeting video professionals 
with MovieMan, a $299 board that cap- 
tures true-color video and high-quality 
audio together at 30 frames per second. 
Because the signal capture is integrated, 
sound and video are always synchro- 
nized, and there is no need for a separate 
sound card, according to Logitech. The 
digital-video-ready board supports 
NTSC and PAL analog signals as well as 
the Digital Video Connector Interface, an 
emerging digital-video interface stan- 
dard. Still images are captured in resolu- 
tions up to 640x480 in 24-bit color. The 
unit can also play CD-ROM-based multi- 
media titles through support for Mi- 
crosoft Video for Windows and audio 
WAV files. Logitech Inc. (Fremont, CA; 
510-795-8500). 
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Action Boards 


[2M has developed two computer expan- 
sion board/software products that enable 
a computer equipped with a CD-ROM 
drive to play CDI programs, Philips DV 
movies, and VideoCD discs. Called Medi- 
aPlayback PC and MediaPlayback Macin- 
tosh, the new boards can play back 30fps 
full-motion MPEG video, in millions of 
colors, with full interactive control. More 
than 300 existing CD-I titles and movies 
can be viewed on the computer screen, 
through a video overlay board, or output 
in RGB, PAL, and NTSC to an external 
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Twice as Nice 

The Nth Double Edge single-slot graph- 
ics accelerator board from Nth Graphics 
links two monitors into one seamless 
desktop in Windows or OS/2. Users can 
view two 8'/2x11-inch pages on each 
screen, see a large overview of one appli- 
cation, or view several applications and 
drag and drop data from screen to 
screen. On-screen graphics are accelerat- 
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ed for fast screen redraws, scrolling, and 
dragging operations. With additional 
boards, up to eight monitors can be 
linked into one desktop. Drivers are also 
available for Microstation and 3D Stu- 
dio. Two models of the accelerator are 
available, either with resolution on each 
screen up to 1024x768 or 1280x1024. 
Graphics are displayed with up to 
65,536 colors. Price: $1495. Nth Graph- 
ics Ltd. (Austin, TX; 800-624-7552). 
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Magical Image Processing 

Designed for use with any Macintosh 
that can accommodate a standardized 
NuBus board and can perform 32-bit ad- 
dress processing, [Magician Pro, from 
Sixty Eight Thousand Inc., reportedly 
performs whole-image production func- 
tions 10 times faster than any other Mac- 
intosh solution and can process rota- 
tions, zooming, shearing, mirror imag- 
ing, warping, squeezing, bending, 
panning, overlays and montages, color 
balancing, image cloning, sharpening, 
cutouts, and black removal in real time. 
The product is powered by digital signal 
processors and RISC processors and 
works directly with TIFF, Scitex CT, and 


PRODUCTS 


EPS files in RGB or CMYK modes. Price: 
$4495. Sixty Eight Thousand Inc. (Scotts 
Valley, CA; 408-438-1777). 
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Textures from Autodesk 

New from Autodesk is Texture Universe, 
a collection of more than 400 royalty- 
free texture maps of natural and synthet- 
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From head to toe, 
we cover all the motions. 


s 
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ic materials formatted on a PC- and Mac- 
intosh-readable CD-ROM. Available in 
GIF and TGA file formats, the textures 
are arranged in categories such as miner- 
als, water/ice, animal skins, laminates, 
stone, plastics, concrete, metals, and fab- 
rics. Their 756x512-pixel resolution 
makes the texture maps suitable for use 
as 2D backgrounds or for mapping onto 
3D objects. Three Browse utilities are al- 
so included with the product. Price: 
$249. Autodesk Multimedia Division 
(Sausalito, CA; 415-491-8200). 
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Searching for Images 

Stock photo agency Westlight has intro- 
duced the Questock Image Search Sys- 
tem. The new CD, which contains 4500 
images designed for graphic artists and 
designers as well as multimedia produc- 
ers, uses Kodak’s Photo CD Catalog for- 
mat for quick and easy search and re- 
trieval of images. Designers can utilize 
up to 3000 keywords, or graphics attrib- 
utes, such as “dominant color,” “nega- 
tive space,” “horizon line,” “lighting an- 
gle,’ and “point of view” to quickly pin- 
point clusters of images that meet their 
design criteria. The $39.95 CD runs on 


r— or tracking head and body motions in 


7 


animation, biomedical, and virtual reality 
applications, Flock of Birds™ is the six 


degrees-of-freedom measurement product for you. 

With features that make your job easier- fast 
measurement rate, simultaneous tracking of up to 

29 points, fastest dynamic performance when oo 
tracking multiple points, no body blocking, proven sy 
long-range operation, free interface software. And __ 
now, it's also the lowest-priced magnetic tracker. _ 


Flock of Birds, selected by industry leaders such as 
Alias, SOFT IMAGE, and PDI for pele ig human 


P.O. Box 527, Burlington, VT 05402, TEL (802) 860-6440 FAX (802) 
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kwery Chrysler LH car was designed on CATTA. 


From one end to the other. 


One of the greatest success stories in 
American business is the Chrysler story. 

Down, but never out. And now back 
with three bold new statements: 


Chrysler Concorde; Dodge Intrepid" 


and Eagle Vision. 

All three were designed with 
Chrysler's new unconventional “team” 
approach, and all three were designed 
inside and out, with help from two inte- 
gral members of the team. 

IBM and CATIA? 

By empowering people at every 
stage of product development (espe- 
cially linking design and engineering), 
CATIA helped Chrysler reduce cycle 


time for its entire LH line. 


Not by a month, or even six—but by 
over a year. 

As Chrysler’s Vice President of 
Vehicle Engineering put it, “We've never 
done it faster. For the first time, we got 
a product to come in at projected cost 
when it reached job one (scheduled 
launch of production).”’ 

Today Chrysler is realizing what 
hundreds of small, medium and large 
manufacturers are realizing: 

Having a proven manufacturer like 
IBM as a partner can prove to be 
invaluable now. And down the road. 


For details call us: 
1-800-395-3339 


il 
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either Macs or Windows PCs. For an ad- 
ditional $10, users receive a Kodak CD 
Player version, which can play on a con- 
ference-room TV. Westlight Creative Ser- 
vices (Los Angeles; 800-872-7872). 
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Multimedia Presentation 

The new 27-inch flat-square-technology 
MultiSync 4PG multimedia monitor 
from NEC offers built-in stereo sound 
and can display images from such input 
sources as Macs, PCs, VCRs, and live 
cameras. Features include an RGB reso- 
lution of 800x600; a variable, automatic 
horizontal scan rate of from 15.5- to 
50KHz; and a vertical scan range of from 
40- to 120Hz while supporting images 
from 320x200 to 1024x768 at 60Hz. A 
self-illuminated remote control (wired or 
infrared wireless) comes with the moni- 
tor so users can easily switch from data 
to video sources. Price: $3695. NEC 
Technologies Inc. (Wood Dale, IL; 708- 
860-9500). 
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Wall-Size Display 

RGB Spectrum’s ComputerWall multi- 
screen display processor magnifies and 
splits computer graphics—at up to 
1280x1024-pixel resolution in real-time, 
24-bit color—and displays the results. 
The system is designed to create wall- 
size arrays with the brightness and reso- 
lution necessary for such applications as 
high-end multimedia presentation and 
simulation. The ComputerWall connects 
to the RGB monitor outputs of worksta- 
tions and PCs and is compatible with all 
software. An analog autosync front end 
ensures that whatever image is generated 
by the computer is exactly duplicated on 
the display wall. RGB Spectrum (Alame- 
da, CA; 510-814-7000). 
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High-Performance Monitor 

The Brilliance 21A monitor from Philips 
Consumer Electronics incorporates Cy- 
berScreen technology, Philips’ digital 
system that reportedly achieves unparal- 
leled monitor performance in terms of 
beam convergence and color and bright- 
ness uniformity. According to the compa- 
ny, through its digital circuitry the Cyber- 
Screen system has reduced misconver- 
gence to as low as 0.15mm. In addition, a 
sensor automatically compensates for 
changes in ambient magnetic fields. Al- 
though the factory presets will always be 
retrievable, users can make adjustments 
as necessary with an optional serial inter- 
face (LP2130). The package consists of a 
precision light probe, software, and two 
cables for RS-232 port connection. 
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Philips Consumer Electronics Company 
(Knoxville, TN; 615-541-5800). 
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Powerful PCs 

Timberline has announced four graphics 
platforms, all of which feature a three- 
microprocessor design: an Intel 64-bit 
Pentium microprocessor which acts as 
the host CPU, a Texas Instruments Graph- 
ics CoProcessor for the second CPU, and 
an NCR 53C700-66 Script Processor for 
the third. All four models can be upgrad- 
ed with up to 2MB of external CPU cache 
and up to 256MB of system RAM, and 
disk storage can be configured using mul- 
tiple 4GB SCSI drives. In addition, three 


fully programmable Vesa Local Bus slots 
can run at 25-, 33- or 50MHz; a video sys- 
tem can deliver up to 1600x1200 resolu- 
tion and 32-bit color up to 1152x870 at 
100Hz refresh. Prices range from $5395 
(GFX-500) to $23,995 (GFX-3000). Tim- 
berline (Meridian, ID; 208-887-0969). 
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Low-Priced Power 

Kubota is replacing its Kenai 3300 sys- 
tem with the Kenai 3300X, an entry-level 
3D desktop graphics workstation which 
uses Digital’s new Model 300X AXP Al- 
pha chip technology to offer a 17% per- 
formance improvement at a lower price 
point. Incorporating Kubota’s scalable 
Denali 3D graphics rendering and image 
processing graphics accelerator subsys- 
tem, the 3300X can be configured with 
up to three transformation engine mod- 
ules to increase 3D vector performance 
from 350,000 to 890,000 3D vectors per 
second and with up to 10 frame buffer 
modules to increase pixel throughput 
performance. Users can also upgrade to 
the more powerful mid-range Kenai 3600 
and high-end Kenai 3800 workstations 
while retaining their original Denali sub- 
system. Kubota Pacific Computer Inc. 
(Santa Clara, CA; 408-727-8100). 
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Multimedia Notebook 
The DynaVision IV/MM notebook from 
Scenario Inc. combines active-matrix 


color, an internal double-speed CD-ROM 
drive, a 486 DX2 50MHz processor, and 
an internal 16-bit sound card and comes 
standard with 4MB of RAM, a 200MB 
hard-disk drive, and 1MB of video RAM 
on a high-speed 32-bit local bus. The 
VGA 640x480 color display supports 
256 colors; the CD-ROM drive offers an 
access time of 200ms, a 330KB-per-sec- 
ond sustainable transfer rate, anda 
256KB cache. Price ranges from $2495 to 
$6295. Scenario Inc. (Newton, MA; 617- 
965-6458). 
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Sheet Metal Design 

MetalMan, the flagship product from 
Metalman Corp., is a feature-based 3D 
solids modeling package for sheet metal 
design. This concurrent-engineering 
tool, which runs under Windows 3.1, us- 
es a subtractive construction metaphor 
that allows designers to form 3D solids 
models in much the same manner in 
which parts are fabricated. Sheet metal 
drilling, punching, and bending opera- 
tions are graphically represented on 
screen. The machine operations can also 
be parametrically referenced and easily 
modified. Once a design has been de- 
fined, the program can produce a DXF 
output of the 3D wireframe geometry or 
a flat pattern template for further annota- 
tion by conventional CAD applications. 
Price: $895. Metalman Corp. (Albu- 
querque, NM; 505-242-4995). 
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Mechanical Animation 
Mechanical Dynamics has introduced an 
add-on option to its ADAMS line of me- 
chanical simulation software. The 
ADAMS/Animation option combines 
realistic animation and visualization fea- 
tures, such as multiple light sources and 
cameras, texture mapping, and translu- 
cency, with critical engineering capabili- 
ties to help engineers understand and im- 
prove the motion behavior of a mechani- 
cal system “virtual prototype.” Additional 
features contribute to the study of a mod- 
el’s motion. The software has been de- 
signed to run simulations quickly—in real 
time or faster for most models—enabling 
engineers to detect even the most subtle 
motion differences caused by design vari- 
ations. Mechanical Dynamics Inc. (Ann 
Arbor, MI; 313-994-3800). 
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A Parametric Upgrade 

Parametric Technology has announced 
Release 13.0 of its Pro/Engineer me- 
chanical design automation software, 
which includes three new software 
products and enhanced functionality to 


support large assemblies. The three new 
software products are Pro/FEM Post, de- 
veloped to graphically display finite-el- 
ement analysis results in the Pro/Engi- 
neer environment; Pro/Scan-Tools, 
which enables users to manipulate sur- 
face data obtained from 3D scanning 
systems; and Pro/Review, designed to 
facilitate viewing and markup of 
Pro/Engineer models and drawings. The 
Pro/Assembly module incorporates soft- 
ware tools that make it easier to manage 
and manipulate complex assemblies. 
Parametric Technology Corp. (Waltham, 
MA; 617-894-7111). 
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Enhanced Sketching 

Version 2.0 of Alias’ Sketch 3D modeling 
and rendering software is available in 
Mac and native Power Mac versions. Ac- 
cording Alias, more than 50 new features 
bring powerful modeling and rendering 
capabilities together with a focused and 
refined user interface. Some of the new 
features include lofting/skinning, sweep- 
ing, curve-on-surface, surface and curve 
cutting, and support for polygon models. 
Version 2.0 ships with Alias SketchNet 
and Alias RenderQ, two separate applica- 
tions dedicated to faster and more effi- 
cient rendering. Alias Research Inc. 
(Toronto; 416-362-9181). 
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Spectacular Texturing 

Specular’s TextureScape is a new appli- 
cation for creating on the Macintosh 
high-resolution virtual textures and im- 
ages that are tileable and can be ren- 
dered at any resolution. Additionally, 
users Can animate the textures and im- 
ages over time, morphing them in the 
process. Other key features of this $195 
product include PostScript shapes, dy- 
namic layering, surface information, cus- 
tom grid controls, lighting controls, cus- 
tom palettes, small description files, and 
the ability to write image files as PICT or 
TIFF with alpha channels and animation 
files as PICS, numbered PICTs, and 
QuickTime movies. Specular Interna- 
tional (Amherst, MA; 413-253-0540). 
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Interactive Graphics 

RenderWare, from Criterion Software, is 
a graphics API for Windows that pro- 
vides interactive 3D graphics perfor- 
mance without the need for special 3D 
graphics accelerators. According to Cri- 
terion, RenderWare is particularly ap- 


PRODUCTS 


pealing to game developers because of 
its cross-platform support. RenderWare 
is available for DOS, Windows, and Mac 
platforms; the company is developing 
versions for the Power PC and the next 
generation of game consoles and set-top 
boxes. Criterion Software Ltd. (Guild- 
ford, England; 011-44-483-448800). 
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With CrystalEyes, stereo 3D 
images leap from the screen. 
CrystalEyes: the full-color, 
flicker-free, affordable stereo 
solution for workstations, PCs 


STE 
oTERE Ub 
Contact: StereoGraphics Corporation, 

2171 E. Francisco Blvd., San Rafael, CA 91,901 


Tel: 415.455.1832, Fax: 415.459.3020 


From PC to TV 

AlTech’s MultiPro CTV is an external en- 
coder for displaying PC presentations, 
games, or other applications on TV 
(users can also transfer PC video images 
to a VCR). The PC- and Mac-compatible 
product includes a freeze feature, which 
lets users freeze TV images at any time; a 
scan feature, which provides overscan/ 
underscan control; and an adjust feature, 
for on-screen vertical adjustment. NTSC 
and PAL versions sell for $399. AITech 
Int’l. (Fremont, CA; 510-226-8960). 
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and the CrystalEyes Video Syste. 
Improve visualization of complex 
computer graphics and intricate 
details recorded on video. 

Call for information today! 


RAPHICS 
S00 783-2660 


StereoGraphics and CrystalEyes are registered trademarks of StereoGraphics Corp. All other trade names are 
trademarks or registered trademarks of their respective holders 
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anything. pee 
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already have. j 


With enough time, you could probably model the Eiffel Tower, the Sphinx, or a even a 


FREE PROGRAMS 


That's right! Now you can free your | 
software from those troublesome 

hardware locks. Don't ” a new] 
program because ig | wont replace | 
your lost or stolen hardware lock.) — 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA | Manatee. But why? We’ve already done it! Viewpoint has thousands of stock Datasets” 


for animation, visualization, and real-time applications in over fifty 3D 
INSCRIBER LUMENA $D-STUDIO formats. Save time. Save money. Use Viewpoint 3D data in your next project. VIEWPOINT 
IMAGEPAINT — D.G'S. VISTA TIPS | Call 1-800-DATASET (328-2738) for your free 200 page 
LOGO EDITOR AXA & MORE | catalog and/or DataShop” CD ROM with five free Datasets. Vv 


*DataShop available in 3D Studio. Softhmage. and Wavefront formats. 
UNLOCK CAD PROGRAMS 100 Viewpoint DataLabs*870 West CentersOrem, Utah 84057*Ph: 801-224-2222+FAX: 801-224-2272 
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PADS PERFORM EZCAM — MASTERCAM 
MEMO RY 7 


MICROSTATION SMARTCAM & MORE | i 
from $300 plus S&H | THE SOURCE FOR COMPUTER genter tx 
MEMORY 


Computer 
Unlock HI-RES QFX or QTV for $125 “nase ae 
ee seit CALL US LAST FOR LOWEST 
NEW PRICES ON ALL MAC& P.C. MEMORY 


& AIEEE ION 
| We now unlock ANY program using 1MB TO 32MB. ALL NOTEBOOKS 
1 Rainbow Technologies Inc. locks jay POWER BOOKS, DUO'S & PRINTERS. 
oe MATHCO PROCESSORS, FPU CARDS 
including the Sentinel Super Pro! 


, FPU CHIPS, PMMU CHIPS & VRAM. 
PROTECT YOUR INVESTMENT TODAY 


Why is one school setting 
a world standard for 
Computer Animation 
Training? 

You'll find the latest SGI gear, 
Softimage, Betacam andall of the 


LIFE TIME WARRANTY 


MECC: VISA & DISCOVER realnames in animation here plus 

may (509) 300-279 Se an ea surwoioesons-Minneapols8 
| sag 800 800-2835 
1-800-662-SIMM (7466) | |B caroo| of Faxet2 721-6042 


SERVING THE INDUSTRY SINCE1963 
1 EVERGREEN DR.. SEAVILLE. NJ 08230 DATA MEMORY SYSTEMS INC. 


Products are for licansed users only TEL. S08-683-2325 FAN S08-975-5232 
Trademarks are the property of respective owners 
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Communication arts 


2526 27th Avenue South 
Minneapolis, MN 55406 
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3D STUDIO 


Total Solution 


+16.7M RealTime Recorder System 
¢MPEG Cature & Playback System 
3D Models Libraries (200 for Funitures) 
¢Material Libries (600Mb CD-Rom) 
*3DS 3.0 DYAARR 
*3DS 3.0 DYHoeter| 
+3DS 3.0 DW AISHA 
«Animator DWSaaker, 
PLANES NESE SVE 
Call Now for More Information 


Tel : 886-2-3925581, 3938348 

Fax : 886-2-3926046 (24 hours) 

3D STUDIO USERS GROUP, TAIWAN 
FAR SIS SB ABIRAO) 
CHENKEN COMPUTER LTD., 


Brands & Product name are trademarks of their respective owners. 
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PERSONAL DIGITIZER™ 
Low-Cost 3D Digitizing 


Rendering Services 


e Vast Computing Resources 


e Multiple Formats Supported 


VV 


Space Dynamics Laboratory 
1747 North Research Park Way 
Logan Utah 84321 
800-303-REND « 801-755-4333 
email: render @insight.sdl.usu.edu 


¢ Provides accuracy of 0.035" (0.89 mm). 
¢ Reports position and orientation through RS232. 
¢ Self-calibrating and noise-immune sensors. 


COMPLETE SYSTEM: only $1,595 


Immersion Corporation 
(415) 960-6882 FAX (415) 960-6977 


ems: immersion@starconn.com 
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SHOWCASE 


Digi-Tech Graphic Products 
OO 


800-886-: 


TILL rire 
We provide products/services for: 


VANCOUVER 
FILM 
SCHOOL 


presents. 


“ ANIMATION 

3D COMPUTER Featuring PRESENTATIONS 
RAP roducts PHOTO RETOUCHING 

G HICS P oo PROOFING 

AN IMATION employment opportunities SCANNING 

Rte: ORT DEES i ee services, systems "WE BUY SELL & TRADE" 


comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
Classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


& software. 


3D STUDIO TRAINING 


Release 3 
VIDEO POST 


faa Special 80 minute tape features 
more advanced instruction on one 
of 3D Studio’s most powerful 
features. Learn about rotoscoping, 
IPAS, alpha channel, transition 
effects, compositing images and 
more. Makes a great add on to 
the ‘In the Studio’ series. 


$79.95 


IN THE STUDIO 


The only complete tutorial that 
teaches you how to effectively use all 
aspects of 3D Studio. Five separate, 
1 hour tapes help clearly explain 
each module. The tapes include 
discussions on commands, tips, 
techniques & examples. Perfect for 
new and intermediate users. 


$395 R3 $295 R2 


We also offer an intensive foun- 
dation program in 16mm film 

production. For information 

Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver. B.C. 
Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 


ONE STOP SHOP - FREE CATALOG 
Now Digimation is your source for a complete 
selection of quality 3D Studio accessories. 
Reference materials like books and tapes. afd Al 
Software like IPAS routines, 3D models and 315 St , Digimation 

: : , 315 St. Anthony St., Luling, LA 70070 
drivers. Hardware like frame buffers and single 800-854-4496 Orders 
frame controllers. And of course friendly advice 504-785-2940 Tech Support/FAX 


and complete free technical support. Call now 
for a free catalog. 


lit 


D CLIPMODELS” 


pNwelie ccm cr haem Render & Animate ! 
Libraries of detailed 3D models $395 


1. Interior - Furniture & Multimedia. 

2. Exterior - Trees & Furniture. 

3. Geographic - Globe & Earth, USA, Japan. 

4’ Human Forms - Man, Skeleton, Mannequin. 

5. Human Faces - Man & Child with expressions. 
6. Human Forms - Woman, Skeleton,Mannequin. 


For PC, SGI & Macintosh systems in: 
¢ Autodesk DXF & 3DStudio * Topas * RIB 
¢ Wavefront OB] ¢ MacroModel ¢ Others... 


(415) 329-1920) | 
931 Hamilton Ave 
Menlo Park, CA 94025 
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ssn, Animation 


Profan as 35mm_ 
Cine/Academy ecoruing. 


SGI, Macintosh, Amiga, « 7 
DOS/Windows supported 


7 Most file formats accepted 
Quick turnaround _ | 


_ Competitive prices, 


a to Photo CD Eeining 
____ KODAK XLT7720 color prints 
ANx — Hi-Res pip 


SYGRAF in in 
425 *y St ‘Room 200 
- Montreal, (Quebec) 
— 189, CANADA 

AF  iel. Ach alee -9786 


SHOWCASE 


A spectacular new 
3D translation technology... 


InterChange " 


Translate between 3D file formats such as 
AutoCAD”*.DXF,™ 3D Studio ”.3DS, 
Wavefront, Softimage, Prisms, Vertigo,’ 
StereoLithography, LightWave, Imagine, 
and many other programs. 


rawings on Demand! 


All your drawings on-line now with 

Inspire Optical Libraries. Fully automated 

systems give you immediate access 

gigabytes of data. Customer proven 

effective storage solutions for CAD/CAM, 

data acquisition, imaging, graphics and 

scientific analysis applications. Open 

systems approach ensures: 

¢ Seamless integration 

¢ Compatibility with existing 
applications 

¢ Assured access to data in the future 

¢ Ability to share files with other 
standard, stand-alone systems 


Call for details 1-800-849-2611 ea 


Preserve sub-objects, hierarchy, surface materials, 
rotational centers and polygon normals. 


Available now for Microsoft Windows, * 
Windows NT, 3D Studio” IPAS plug-ins, 
Commodore Amiga and Video Toaster computers. 
Coming soon for Macintosh, Silicon Graphics ~ 

and SUN “computers. 


Call for more information about the best way 
to share 3D models between programs and platforms. 


N 1) k q | \ 235 SOUTH MAIN ST. 
CORPORATION JEFFERSON, WI 53549 
eo? bd ) (414) 674-5200 

(414) 674-6363 FAX 


ALPHATRONIX 


W 5/94 
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Show them & sell them 
in CGW’s Showcase 


Put your product in the spotlight with Copy and illustration must fit within First time advertisers must submit full 
Computer Graphics World’s Showcase = 3''/3 x 4°/s". payment with materials. 

advertising section. It’s the perfect 

place to start your ad campaign for the Each Showcase unit features one pho- § Showcase Advertising Rates 
computer graphics market and build _tograph or piece of artwork. (4/C each insertion) 

visibility for your company or product. 


ieerian onder and sealers ue be PYOQUCNEY oe ee Rate 

To participate in CGW’s Showcase, received no later than the first of the Ve $1 835 
advertisers must submit 9 proof with month preceding issue date. % Me ai es ee ee $1 800 
the following: 6x $1 115 
ee ee ee $1725 


Vv One 35mm slide or four-color 
transparency of product, or computer- 


To place your ad, call Shirley Athorn at 
generated art on a Mac disk, COMPUTER (603)891-9183. 
v 75 words of ad copy, brief headline GRAPHICS 
and contact address with phone number, Wi 2 IP i D 


YO complete film for the unit. * Showcase ads are non-commisssionable 


COMPUTER 


GRAPHICS 
WORLD provides you with the 


most comprehensive resource 
of computer graphics suppliers! 


m The 1993 Computer Graphics World Buyers Guide 

has been completely researched and revised to give you 

the very latest products and services available in today’s 

computer graphics marketplace. It has been completely 
updated 100% for this edition. It gives you the depth and 
breadth you need to stay ahead of the fastest moving 
segment of the computer industry. 


@ Indicates vital information including address, tele- 
phone number, markets served, services offered, 
application areas served, price, operating systems, 

system requirements, product descriptions, and other 
pertinent information. 


@ Includes over 1,000 graphics resources worldwide. 


m@ This is the only computer graphics Buyers Guide 
published for this industry, A must for 
anyone recommending or specifying hardware 
and software who wants to save time and money. 


| | YES! Please send me se copies, P1383, the 1993 
Computer Graphics World Buyers Guide, $49.95 U.S. & Canada, 
$75.00 Export (Export price includes shipping and handling) 


Name 
Title 
Company 
Address 
City state Zip 
Country Post Code 
Mail to: Phone 
Computer Graphics Fax Telex 
World Buyers Guide Check or money order attached 0) DISCOVER 
PennWell Publishing VISA MASTERCARD AMERICAN EXPRESS 
Tulsa, OK 74121 Expires 
TEL: ] -800-752-9764 Account Number (include alll digits) 
FAX: 1-918-831-9555 Signature 


Note: Shipment will be made upon receipt of payment. POSTAGE & HANDLING 


Prepaid Orders: Add our minimum charge of $4.00 for the first iter, and $1.00 for each additional 
item. Credit and Credit Card Orders: Handling and actual shipping costs will be added. All Export 
Orders: Export prices include normal shipping and handling. Except for western Europe and Canada, 
export orders must be accompanied by check or money order is U.S. dollars drawn against a U.S. 
bank. AL, CA, CO, CT, GA, IL, KS, MA NJ, NY, OH, OK, PA, TN, TX and D.C. residents add sales tax. 
Canadian residents add 7% GST to order total. 
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The AP PROFESSIONAL ToolXit—More tools, solutions, and references... Right at your fingertips, 


MG 


Windows Animation 
| Programming 


NUTHORING 
\ \ Pa f 
| 


Multimedia 


Gateway to the Next Millennium 
Edited by 
Robert Aston 


Joyce Schwarz 


This book provides valuable infor- 
mation on the impact multimedia 
will have on the Telecommunications Industry, the Film 
Industry, Broadcasting, Intellectual Property, Virtual 
Reality, and Marketing. 


July 1994 
Paperback: $39.95, 250 pp. 
ISBN: 0-12-065625-6 


Windows™ Animation Programming with C+ 
Michael J. Young 


Animation developed for Microsoft Windows. Central to 
applications such as computer games, tutorials, demos, 
and simulations. Visually enhance almost any type 

of program. 


July 1994 

Paperback: $39.95, c. 350 pp. 
ISBN: 0-12-773750-2 

Includes one 3.5” disk. 


3-D Sound for Virtual Reality and Multimedia 
Applications 


Durand R. Begault 


This book is aimed at the commercial engineer and 
software developer who needs to learn more about the 
theory and applications of 3-D sound. 


September 1994 
Hardcover, $49.95, c. 320 pp. 
ISBN: 0-12-084735-3 


Multimedia Authoring 


Building and Developing Documents 
Scott Fisher 


Provides specific advice on using different kinds of infor- 
mation architecture and covers the issues facing those 
involved in evaluating or purchasing multimedia platforms 
and packages. Includes Macintosh® 
HyperCardstacks and a system of UNIX shell 
scripts. 

March 1994 

Paperback: $34.95, 320 pp. 


ISBN: 0-12-257560-1 
Includes one 3.5” high-density disk. 


AVAILABLE 
FROM YOUR 


LOCAL 
BOOKSELLER 


] 


Graphics Goms IV ete eS 


} 
{ 


Edited by 

Paul S. Heckbert 

Provides programming tools for producing 
high-quality graphics. Covers the latest 
techniques in rendering, color, ray 
tracing, and much more. 


May 1994 Hardback: $49.95, 512 pp. : 
IBM Version Includes one 3.5” disk ISBN: 0-12-336155-9 
Mac Version Includes one 3.5” disk ISBN: 0-12-336156-7 


Authoring Interactive Multimedia 
Arch C. Luther 


Provides information for selecting the appropriate 
authoring tools and is packaged with The IBM® 
Ultimedia® Tool Series™ Multimedia Sampler CD-ROM. 
Multimedia programs appearing as samplers on the CD-ROM may be 
ordered by calling the IBM Ultimedia Tools Series at (800) 887-7771. 


January 1994 
Paperback, $49.95, 320 pp. 
ISBN: 0-1 2-460430-7 


Usability in Practice 


How Companies Develop User-Friendly Products 

Edited by 

Michael E. Wiklund 

Investigate how major corporations such as Borland®, 
Microsoft®, Apple®, Eastman Kodak®, and Silicon Graphics®, 
are addressing usability issues to make their products meet 
users’ needs. 


May 1994 
Paperback: 39.95, c. 512 pp. 
ISBN: 0-12-75 1250-0 


Virtual Reality Excursions 


With Programs in C 
Christopher D. Watkins 
Stephen R. Marenka 


CD-ROM 


As seen on 
Sights & Sounds 
on the Discovery Channel 


Create your own virtual environments on the PC. The topical 
coverage is extensive and focuses on a few primary applica- 
tion areas: 3D CAD modeling and architectural modeling, 
flight simulation, and gaming. 

March 1994 

Paperback: $39.95, c. 350 pp. 

ISBN: 0-12-737865-0 

Includes one 3.5” disk with programs for creating virtual environments 


described in the book. 


1-800-321-5068 FAX 1-800-336-7377 
For International Callers 1-407-345-2525 


e-mail: app @acad.com 


©1994 by AP PROFESSIONAL. Prices are subject to change without notice. 
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Gent, Belgium 
T329.. 228). 45 .'55 
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T: $3:.1.44.90.11.30 
Pood 1.44.90. 11.31 


wav 


Renault's award 
winning Tasse de 
The video produc- 
tion illustrates 
detailed vehicle 
dynamics over a 
wide variety of road 
surfaces. Wavefront 
was used to create 
realistic environ- 
mental effects 
including shadows, 
reflections, motion- 
blurs, and trailing 
dust clouds. 
Wavefront’s open 
system enabled 
Renault design 
engineers to export 
data from their own 
dynamics simulation 
software for use in 
the video—ensuring 
accurate motion 
trajectories for all 
moving parts of the 


vehicle. 


Call today for more information and your Data in Motion Video 


Wavefront Worldwide Headquarters - 530 East Montecito Street - Santa Barbara, California 93103 USA ®e Tel: 1.800.545.WAVE - Tel: 1.805.962.8117 - FAX: 1.805.963.0410 
Eschborn, Germany 

T: 49.6196 .48.35.40 
F:49.6196.48.35.46 


ID ESIGN ENGINEERS in the world’s most innovative 


companies already know the value of Wavefront’s data in 


motion images: Wavefront accelerates the design cycle for new 
products. By bringing CAD data to life in realistic animations, 
Wavefront shows exactly how a product works and interacts with 
its environment. By accurately conveying key design properties, 
Wavefront allows greater product insight for faster market valida- 


tion. And marketing and manufacturing can work with design data 


in parallel—further reducing your time to market. 

Join the world’s most innovative companies by putting your 
data in motion with Wavefront. With links to all major CAD 
packages, Wavefront offers the most complete 2D and 3D software 
solutions for product visualization and animation. Beyond CAD, 
Wavefront also brings computational fluid dynamics, finite element 
analysis, dynamics data (and more) to life in vivid detail. Wave- 
front’s open system gives you maximum creative control, accuracy 
and reliability. It’s the choice of more workstation users than any 
other 3D animation solution. 
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Tokyo, Japan 
T: 81.23.3342. 7200 
F: 61.3.3342. 7353 


Agrate Brianza, Italy 
T: 39.38 .605 . 7824 
F: 39.39.654.195 


High Wycombe, UK 
T: 44.494 .441273 
F: 44.494 . 464904 


SPECIAL 


TOUGH ¢C HOICES: : SuPLeMeT 
Picking the 
Right CAD System 


his is a time of dramatic change in the CAD/CAM industry. The age of workstation- 
based, parametric software has arrived, and CAD software vendors are struggling 
to remain competitive. Most have recently introduced next-generation products. 
Meanwhile, more and more users are deciding now is a good time to re-evalu- 
ate their CAD investment. Many are moving off of host-based systems, some 
are moving up from PC-based CAD, and some are looking to move from mul- 
tiple systems to one standard system. The benefit of changing CAD sys- 
tems can be significant. Product quality can be increased, time to mar- 
ket can be decreased, and the cost of production can be cut 
considerably. But changing CAD systems also has its down side. 
Not only is it expensive, but the CAD selection process can be 
long and arduous, and the transition period that occurs 
when implementing a new system can be fraught with diffi- 
culties, including a short-term loss of productivity. 
There is no one right way to evaluate, select, and im- 
plement a CAD system, just as there is no one “best” 
CAD system that will meet every user’s needs. All of 
the systems on the market today share similar basic 
feature sets, and all the CAD vendors—from Comput- 
ervision to Parametric Technology—can point to re- 
cent big contract wins and to users who have recently 
implemented their systems and realized significant 
benefits. 

More important than which system you buy is how 
you go about selecting that system and how you go 
about implementing it. In the following pages, 
users, consultants, and vendors share their 
thoughts, advice, and experiences on 
that topic. From their collective mus- 
ings, there is much to be learned 
about the pitfalls, opportunities, 
myths, and realities related to 
changing CAD systems. If 
you're just embarking on 

this adventure, you'll no 
doubt find the insights and 
words of wisdom offered 
here to be immensely 

valuable. 
—EpiTor, STEPHEN PORTER 


IMAGE COURTESY OF SDRC 


Virtual Product Development 
Engineered with Intergraph 


ioe) amon 
pesee 
ean 


Ross Operating Valve Company has built a new 
manufacturing culture that joins state-of-the-art 
CAD/CAM/CAE with more than 70 years’ experience in 
pneumatic valve design and manufacturing. The result: 
virtual product development — a process that enables ROSS to 
deliver high-quality, one-of-a-kind products quickly and inexpensively. 


Computer-generated 
model of ROSS Valve's 
CTIS manifold. 


FLEXIBLE ENGINEERING 


“Tntergraph’s Engineering Modeling System is a significant factor that enables us to combine 
design, manufacturing, and marketing into one holistic function,” says ROSS’s chief operating 
officer. “It allows us to use time as a competitive element. We can develop a 
unique design to customer specifications, and deliver a working prototype in 

as little as 72 hours.” 


MANUFACTURING INTEGRATION 


Intergraph CAD/CAM/CAE software brings together more engineering tasks than 
any other concurrent engineering solution available. To find out how manufac- 
turers worldwide are using integrated automation to re-engineer their product 
development processes, call 800-345-4856 and ask about our Virtual Product 
Development seminars. 


INTERGRAPH — A SMARTER Way TO MANUFACTURE 
For seminar information call 800-345-4856 
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An interview with eight leading 
players in the high-end CAD/CAM 
marketplace 


By CaREN D. POTTER 


EDITOR’S NOTE: To get the vendor perspective on the issue 
of changing CAD systems, we asked freelance writer Caren 
Potter to interview representatives from eight of the leading 
suppliers of high-end CAD/CAM systems. All were asked the 
same questions. What follows is a sampling of their answers. 
Those interviewed were: 


@ Gary Belonzi, director of channels marketing, Dassault Sys- 
tems of America (North Hollywood, CA) 


@ Kim Corbridge, senior manager of mechanical product mar- 
keting, Intergraph (Huntsville, AL) 


@ Marc Dulude, director of technical marketing, Parametric 
Technology Corp. (Waltham, MA) 


@ Bob Fischer, senior vice president, SDRC (Milford, OH) 
@ Patrick Hanratty, president and CEO, MCS (Scottsdale, AZ) 


@ Salahudain Khan, director of product strategy, Computervi- 
sion (Bedford, MA) 


@ George LeBlanc, vice president of marketing and 
business development, Matra Datavision (Tewks- 
bury, MA) 


@ John Mazzola, president, EDS/Unigraphics 
(St. Louis) 
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The Vendor 
Perspective 


oPECIAL 
CAD/CAM 


SUPPLEMENT 


Q: Do you see more 
users changing CAD systems 
today than ever before? 


As Corbridge (Intergraph): Yes, we do. We're seeing a lot 
of people purchasing additional seats and additional capabili- 
ties. We don’t see a mass movement of people looking to 
dump their existing vendors, but we do see people who are 
buying second- and third-generation systems. 


Dulude (PTC): Yes. There is significant activity in the market, 
and our success is indicative of that. The turnover rate is quite 
extraordinary right now, with people turning out their previous 
systems and moving on to next-generation technology. 


Fischer (SDRC): Yes, activity in this area is as strong as 
we've ever seen it. Almost every large manufacturing compa- 
ny is looking to change its MDA and EDA technology some- 
time during the next three years. | think most people feel they 
probably can’t get to where they need to be with the CAD sys- 
tem they have currently installed. 


Khan (CV): | would caution that the interpretation not be too 
narrow. Changing CAD systems Is not necessarily equated 
with changing CAD vendors. So do | see more users changing 
systems than ever before? The answer is probably yes. But do 
| see more vendor-to-vendor changes? | couldn’t say that is re- 
ally the case. What companies typically do is upgrade their 
technology to the next generation from the same vendor. 


Mazzola (EDS): I’ve been in the industry now for a 
number of years, and | really don’t see any differ- 
ence. Every technology change has driven this 
process of considering a new CAD/CAM sys- 
tem. If anything, I’m seeing increasing interest in 
a single CAD system, rather than 15 or 16 differ- 
ent ones in one company. All of us get 70 to 80% 
of our business from our existing customers. But many 
customers have multiple systems in their facility, and 
they are all second-generation buyers. The issue is how 
do we get higher penetration within our existing accounts. 


@: Do you think this is a good time for users to be 

thinking about changing CAD systems, or would they be 
better off waiting a year until things settle down in the 
industry? 


As Belonzi (Dassault): It depends on the environment, 
the goals of the corporation, where they are at in CAD/CAM 
today. There is no one answer for that; it depends on the par- 
ticular environment of the company. 


Fischer (SDRC): My experience is that there never will be a 
time when things settle down. Technology will probably still 
continue to change as rapidly as it has in the past. | would say 
that what makes this a good time to consider changing CAD 
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systems is that there is enough maturation 
within the industry so that only four or five 
major players are likely to survive the long 
term. Recognizing that you ought to be buy- 
ing from one of those four or five, it’s proba- 
bly an ideal time to go ahead. 


Hanratty (MCS): Finding an optimum time for 
changing CAD systems is like trying to find the optimum time 
to buy a new car. Things are never going to settle down. There 
are things that are going to take place in the next five years in 
CAD that will equal all the technological advances that have 
taken place in the last 15. Consequently, the timing is probably 
as good now as next year, or in three years, or five years from 
now, depending on a company’s particular requirements. 


Belonzi (Dassault): Yes. Companies that are looking at 
process re-engineering to become more competitive and those 
that are downsizing are better candidates than others. 


Hanratty (MCS): | think the best candidates are those compa- 
nies that have been working strictly in 2D and have come to 
recognize that most of their designs are 3D. 


LeBlanc (Matra): The people we find to be the most interested 
are those in the most pain, meaning those in industries whose 
products change very quickly and where the issue of time to 
market has the most impact. It could be almost any industry 
today, but there are certain ones that move faster than others. 


Belonzi (Dassault): Absolutely. We live in a world of fea- 
ture-happy people. I’ve seen cases where people make selec- 
tion decisions based on a few features that represent 10% of 
what they do. The real payback would be looking at the 80 or 
90% of what they do on a regular basis. 


Corbridge (Intergraph): In general, engineering and data 
management managers are pretty competent, and they make 
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rational decisions. But | think, in some cases, there is a tenden- 
cy to make a quick move because some piece of new technolo- 
gy comes out and people rush to buy it without looking at the 
long-term implications. If they had waited six months, their own 
vendor might have added that capability. They need to decide 
whether they are trying to form a strategic relationship with a 
vendor or just trying to buy a product. 


Dulude (PTC): Yes. People often make decisions based on an 
effort to make a Current process operate a little faster, when the 
real problem is that the current process may not be as good as 
it could be. Even people who move to our system sometimes 
move for the wrong reasons. But as they start to make use of 
the technology and start to understand just what they have in 
their hands, almost in spite of themselves, they begin to lever- 
age significant productivity from Its use. 


Fischer (SDRC): | think the intelligent approach to selecting 
MDA or EDA technology is what | call a strategic approach, 
which involves the VPs of engineering, manufacturing, and IS. 
These people pick a core technology solution with 
the idea they are going to spend the next three to 
five years implementing it, and they aren't going to 
spend much time looking over their shoulders for 
something that might be incrementally better. 

People who are always embracing the latest 
niche offerings, even when they conflict with their 
overall strategic selection and implementation 
process, are doing things for exactly the wrong 
reasons. 


LeBlanc (Matra): | think some people get caught 
up in choosing a solution for one specific functional 
area and lose sight of the overall product develop- 
ment process. Getting a specific solution without 
considering the rest of the development process is 
the wrong reason to change CAD systems. 
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As: Corbridge (Intergraph): On the technical 
front, training is obviously the first one that comes 
to everybody’s mind. But retraining people, though 
it is expensive, is a relatively short-term activity. 
Other issues like data compatibility are bigger. A 
typical customer probably has anywhere from five 
to 15 years invested in CAD information. Being 
able to maintain that information and bring it for- 
ward Is important. 

Still, the cultural and organizational obstacles 
are the most difficult. It is a tough transition, es- 
pecially if the new system is a broader solution 
than the old one. A broad solution will cross 
cultural boundaries. 


Dulude (PTC): The two that are most signifi- 
cant are cultural obstacles and organization- 
al obstacles. People have grown up with the 
previous system. They fully understand it 
and don’t necessarily want to move to some- 
thing new. That inertia ends up having a significant cultural as 
well as organizational impact. Technical obstacles are the least 
of the obstacles. 


Fischer (SDRC): You are always going to find people in every 
organization who think that some neat solution is better than 
the one the company has selected, and somehow you've got 
to convince them of the benefits that are associated with using 
a single system across the corporation and all of its design 
centers. That takes some real management involvement. 


LeBlanc (Matra): One of the biggest hurdles is getting existing 
data into the new system without losing the investment you 
have made. The investment in a new CAD system is very 
minor relative to the data you’ve already produced. 

Another is that every CAD system has a slightly different 
approach, particularly if you are going from one which is wire- 
frame- and drafting-oriented to one which is modeling-oriented, 
like a solids-modeling system. It’s difficult for users to unlearn 
what’s comfortable to them. In essence, they step back from 
being an expert to being almost a novice again, and that’s a 
painful process. Companies that purchase new tools must give 
users a break to learn them and recognize that their productivi- 
ty will drop for a while. 


Qs what are some of the things users should do to 
make their transition from one CAD system to another a 
smooth one? 


As Belonzi (Dassault): Getting a good systems integration 
party involved can help. A lot of software vendors aren't sys- 
tems integrators; they provide application software. Involving a 
good systems integrator, whether that be a major computer 
vendor or a business partner, is a good idea. 


Corbridge (Intergraph): The first thing is to make sure they 
define their requirements. Second, they should focus on a part- 
nership with the vendor, as opposed to just purchasing a prod- 
uct, because they are going into a long-term relationship. 
Choosing a partner or a vendor that you can develop a good 
working relationship with is probably as important as purchas- 
ing the right product. 


Dulude (PTC): You want to really attack the cultural and orga- 
nizational obstacles. We have found the best method for doing 
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this 
is to identify some 
champions—a project or group of ie 
people committed to the success of the new technol- 

ogy. Give them management support and implement the new 
system on a real project, not some skunk work. Make a com- 
mitment to the new system on a pilot basis and monitor the re- 
sults. Identify problems. Track metrics. At the end of this proj- 
ect, you will have a valid comparison between the old system 
and the new one. Afterward, publish the results internally to 
generate excitement about the new technology. 


Hanratty (MCS): Three things: training, training, and training. 
Too often, companies have people who are schooled in one 
CAD system and don't feel it is necessary to go through the 
complete training offered by the vendor of the new system. 
This results in designers who are not conversant in all the 
power of the new system, and consequently they are less pro- 
ductive than they could be otherwise. 


LeBlanc (Matra): Put together an implementation plan that ad- 
dresses the issues of training and retraining, and possibly even 
some customization to make the new tool work in some ways 
like the old one. A lot of customized menus may have been 
produced in the old tool which help productivity. Re-create 
those in the new system. We have put together a consulting 
organization, and part of its role is to help new users get over 
that initial learning curve with some of these customized tools. 


Mazzola (EDS): We say there are four core competencies that 
are needed to achieve the vision of virtual product develop- 
ment. The first is the ability to model the part, which means hav- 
ing the technology that can actually support the definition of a 
digital product. Second, you have to be able to manage that 
data across your enterprise. It’s a totally different problem than 
managing alphanumeric data or paper. Third, you have to have 
the computer and the information infrastructure to support multi- 
functional teams across geography and across your enterprise, 
suppliers, partners, and so forth, to really get the full benefit of 
this. If one group is doing digital and the other is doing paper, 
you lose a lot of the benefit. Fourth, you’ve got to have these or- 
ganizational processes built into your culture. These are the 
four significant core competencies. If you address any one of 
them and don’t address the others, you can't realize the vision. 
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Q@: How big a problem is it for users to 
transfer their CAD data from an old sys- 
tem to a new system? 


As Dulude (PTC): It is a small issue on the 
10le, considering all the other obstacles. In the 

real world, taking existing parts and altering them to 
produce new parts doesn’t happen as much as people think. 
Instead, the business processes for the customers we see nor- 
mally require a new part, a new number, a new description, 
and so forth. 

Another reason legacy data is not that much of a problem is 
that there are translators that work pretty well now. Many of us 
have lived through the pain of IGES when it was just getting up 
to speed, but data transfers work fairly well now. 


Fischer (SDRC): Historically, it's been a fairly significant prob- 
lem. IGES exists, but it works to a limited degree. PDES/STEP 
is a Standard that holds promise for the future, but it’s at least 
three to five years away. You almost always have to have direct 
kinds of translators to move information effectively from one sys- 
tem to another. There are some companies, SDRC being one, 
that have spent quite a bit of money on these direct translators. 


Hanratty (MCS): Transferring data from one system to another 
is becoming less of a problem every year. | think when we fi- 
nally have the maturation of STEP, we should see the total 
data transfer between CAD systems become a reality. 
However, | think one obstacle is going to come up with the 
new parametric relational systems. We not only have to have a 
Standard for solids, but a standard for all of the relational infor- 
mation associated with those solids. To do that, [those of us in] 


The Evaluation Process: Beyond Technology 


By PeTeR Marks, DAVID ALBERT, AND JOHN MACKRELL 


If we had to pick one rule of thumb that ought to serve as a guiding 
principle for any user setting out to purchase a new CAD system, it would 
probably be this: Any evaluation of CAD systems must be undertaken in 
parallel with a re-engineering of your product and your engineering 
processes. 

Ten years ago, this might have been a new idea. Today, it is a widely 
accepted principle. Unfortunately, too many companies still only give lip 
service to this notion. When the decision-making process actually starts, 
users quickly revert to technology-driven methods of evaluation. They 
become focused, for example, on discussions about the value of 
parametric vs. variational modeling, and they find themselves striving to 
pick the system that scores “best” on their benchmark tests. Rarely will an 
evaluation team go beyond a vendor's claim that “our system enables 
concurrent engineering’ and demand to see the detailed workings and 
benefits of this improved process in action before it buys. 

Instead, most companies will look at the CAD market to see which 
companies hold a leadership position, they'll create a checklist of 
desirable features, they'll check the status of the incumbent system in the 
company, and (indirectly) they'll evaluate the sales ability of the vendor's 
local representatives. Then they'll create a benchmark. But, in essence, 
this benchmark serves only as a formalization of the group's preconceived 
notions about which system it wanted to choose. 

It is difficult to break this connection between the perceived 
importance of features and the actual ability of a system to increase 
productivity. It is difficult because the evaluation is done independently of 
the process into which the system will be integrated. 

After finding out what the flashy features du jour are, the evaluation 
committee may well spend some time thinking about how it could change 
its process to incorporate the new, flashy features. Yet, when the decision 
is made and the system purchased and installed, the process never 
changes. The features du jour are not used, and the system's potential 
productivity is not realized. Indeed, the system selected may have been 
wrong for that company. 

The success of some companies may be driven by appearance and 
packaging concerns. These companies might choose a system strong in 
CAlD—computer-aided industrial design. The success of other companies 
might be driven by mechanical and structural concerns—requiring tight 
integration of CAD and CAE functions. Others might want to reduce the 
typical 10- to 40-week delay in getting complex dies and molds from their 
suppliers—requiring coordination of CAD and CAM with tooling 
suppliers. Some companies will benefit by choosing a single corporate 
Standard. Others will need “best-of-breed” tools. And yes, some 
companies may not need solids modeling. It’s not unusual to find that 
users have spent time evaluating surface and solids modeling functionality 
despite the fact that their company is run on two-dimensional drawings. 

The right way to reach these decisions is to step back and look at 
product and process issues first—to provide a context for the CAD 
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evaluation. Before a company embarks on benchmark testing, it needs to 
evaluate its customer and product needs in order to develop a shared 
understanding of how a company’s products and processes must change 
to remain competitive in the years ahead. 

Will a company’s product as it is designed today still be viable one, 
two, or three years down the road? How will issues such as cost, 
packaging, social/standards influences, and ease of use impact the market 
demand for the product? Which parts of the design-to-manufacturing 
process are the most vital for the product's creation? Which parts of the 
process will lend themselves most readily to being streamlined? 

By carefully considering these kinds of questions in conjunction with 
the development of benchmark tests, the evaluation committee can relate 
the selection of the system and subsequent implementation to added 
value in its products and services for customers. Also, once there Is 
general agreement on product and process priorities, it is much easier to 
select the right CAD tools without having to endure that kind of internal 
“warfare” that often characterizes the CAD/CAM evaluation process. That's 
because the emotional impact of flashy features and good selling skills 
are put in their proper perspective. “Productivity” becomes less a matter 
of one more way to draw a line and more a matter of winning products 
and the bottom line. 

Like any team-oriented approach to problem solving, this kind of 
“concurrent” evaluation process takes a bit more work up front, but 
speeds results later. Going directly to systems selection—or even 
process re-engineering with simplistic objectives like “quality” or “speed 
to market” or “cost reduction’—can be counterproductive. Many 
products and processes are the equivalent of buggy whips—soon to be 
obsolete. No improvement in productivity, quality, or feature-based solids 
modeling will change the situation. 

Today's solids modeling systems are much improved over the 
systems of a couple of years ago, and it is certainly time for many 
companies to move beyond older 2D drafting, 3D wireframe, and earlier- 
generation surface and solids modeling systems. Solids are a key to a 
variety of new visualization, team communication, CAE, rapid prototyping, 
and agile manufacturing applications. But benchmarking systems without 
first conducting an evaluation of the product and the process can lead to 
errors in judgment and an unnecessarily difficult selection process. CGW 


Peter Marks (Design Insight; Los Gatos, CA), David Albert (Albert 
Consulting; Soquel, CA), and John Mackrell (Cimdata; Ann Arbor, MI) 
are leading consultants in the CAD/CAM industry. All three will offer in- 
depth perspectives on the CAD industry ina series of one-day seminars 
sponsored by the CAD Society and the National Computer Graphics 
Association (Fairfax, VA) beginning May 23. With the $195 registration 
fee, attendees will also receive more than $1300 worth of free reports, 
publication discounts, CAD software, and a study entitled Best Practices 
in CAD/CAM. Attendees will also have extensive time to see and compare 
the various solids-based CAD systems. For more information, call 1-800- 
900-2075 (X340). 


Bear 


Not only are you looking at a building that doesn’t exist. 
You’re about to ride the elevator to the 6th floor, walk across 
the boardroom and watch the city as the fog rolls in. 


Too bad this is only a magazine. Because if this page could move, you'd be seeing a 
workstation-quality, high-speed 3D graphics tool that lets you create designs right on 
your PC. You'd be seeing 3D Studio’ Release 3, animation software that provides such 
vivid walkthroughs of mechanical and architectural designs, it’s hard to believe they 


haven't already been built. @ Since it makes it easy to control both cameras and objects, 
you'd not only be able to stroll across the boardroom, you'd be able to look down at the lobby as the 
elevators move up and down. Even lights can be animated with ray-traced shadows to accurately simu- 


late the shadow-play on the courtyard below. The fog? That’s just one of the countless special effects 


and backgrounds you can create. @ Of course, you don't have to let the fact that this is a magazine keep 
you from seeing 3D Studio software. For a free demo disk, just call 1-800-879-4233 and ask for Demopack 


D256 or visit your local Authorized Autodesk Multimedia Dealer. J \ \ d k 
Outside the U.S. and Canada, fax 415-491-8311. IN uto es ' 


Special pricing available for students, faculty and schools. 
©1994 Autodesk, Inc. All rights reserved. Autodesk, the Autodesk logo, and 3D Studio are registered trademarks of Autodesk, Inc. Image provided courtesy of Panoptic Imaging (609-730-1998). Rendered in 3D Studio. 


industry have to put aside our differences and 
our bickering and open up the kimono so that 
we can design a set of communication specifi- 
cations we can all live with, rather than wait for 
the government or some outside agency to im- 
pose these things on us. 


LeBlanc (Matra): It depends on the two systems involved, how 
open and robust their data translation capabilities are, and 
whether the users are trying to pass just geometry or geometry 
and all the symbology in the existing drawings. People who 
have tried to pass everything over are generally the people 
who have the most difficulty. You need to decide what's impor- 
tant to move over, and move just that. 


Mazzola (EDS): It’s a big problem, and we work hard to ad- 
dress it. We spend a lot of money developing direct translators. 
We're also committed to STEP, but it is in the embryonic stages 
of development and doesn’t yet address the translation prob- 
lems of today. 


@s When users evaluate competing CAD systems, what 
do you think are some of the most important features for 
them to compare and consider? 


As Corbridge (Intergraph): One is the ability to use existing 
data, including raster information. Another is support for multi- 
ple geometry types: wireframe geometry, 2D, 3D, surface 
geometry, solids geometry, and full associative modeling. The 
system should be able to handle all of those data types interac- 
tively in the same environment. 

Another thing that is a key to success is the ability to use 
the information generated within the CAD system in as many 
places as possible without having to re-create it. That means 
beginning a model in the industrial design, or artistic, phase of 
the process, and being able to use the information through true 
engineering design and all the way through to manufacturing 
and engineering analysis. The more broadly you can use that 
information, the more value you get out of that investment. 


By John Mackrell 


With the latest round of product releases, all the 
major players in the high-end CAD/CAM market 
now boast strong software offerings. Unless a 
user has a need for specialized functionality, it 
would be hard to make a serious mistake in 
choosing any one of these products. For 
example, almost all offer capable constraint 
(parametric/variational) modeling linked to their 
solids modelers, and for the most part, they all 
support the total product development process, 
from conceptual design through NC 
programming (although some third-party 
specialty products may perform a specific 
function better than any of these products can). 
With that in mind, here are capsule summaries 
of today’s primary offerings: 


Product: Anvil 5000 
MCs 

7560 East Redfield Road 
Scottsdale, AZ 85260 
602-991-8700 

CIRCLE 120 ON INFORMATION CARD 


MCS has just introduced a fully evaluated, 
boundary representation solids modeler that 
supports design using parametric features. The 
product is best known for its support of 
manufacturing and has good capabilities for NC 
through five axes. The product's GRAPL 
programming language allows extensive 
integration of user-developed functions. On the 
down side, the user interface is rather weak in 
comparison to other CAD systems. However, 
the product is still so new that it has not yet had 
a chance to be carefully evaluated. 
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Product: Bravo 
Applicon 

4251 Plymouth Road 

Ann Arbor, MI 48106 
313-995-6000 

CIRCLE 121 ON INFORMATION CARD 


Applicon is in the process of implementing a 
major upgrade that promises to transform Bravo 
from an old, rather restrictive solids modeler 
into a new one based on the ACIS kernel. 
Applicon has added a variational/parametric- 
Style sketcher, based on its own proprietary 
algorithm, that appears to be flexible and fast. 
Bravo has had strong NC capabilities for a 
number of years, and that strength continues. 
The product lacks 3D constraint modeling, 
although that weakness should disappear in the 
near future. 


Product: CADDS 5 
Computervision 

100 Crosby Drive 

Bedford, MA 01730 
617-275-1800 

CIRCLE 122 ON INFORMATION CARD 


CADDS 5 continues to have one of the broadest 
sets of applications integrated with its design 
environment. The product's Concurrent 
Assembly Mock-Up (CAMU) functions make it 
a leader in terms of handling designs of very 
large assemblies. CADDS 5 contains a 
Significant upgrade to the underlying 
architecture of the CADDS product line and 
provides a reasonable increment in constraint- 
modeling capabilities. One important weakness 
in the product is that it cant define constraints 
between parts of assemblies, except in CAMU. 
The product's new user interface is an important 
and dramatic improvement over previous 
versions. 


The Primary Players in High-End CAD/CAM 


Product: Catia 

Dassault Systems 

East 15 Midland Ave. 

Paramus, NJ 07652 
201-262-4040 

CIRCLE 123 ON INFORMATION CARD 


Like CADDS 5, one of Catia’s greatest strengths 
is its ability to handle large assemblies. Catia 
also has a flexible and easy-to-use assembly 
sketching and analysis function that allows 
designers to rapidly evaluate an assembly 
before fully defining its exact geometric size. 
The constraint capabilities of Catia allow users 
to define parametric relationships on-the-fly as 
needed to make changes anywhere in the 
design. There is no need to fully constrain the 
design. Catia’s long-time strength in surface 
modeling remains a major strength of the 
system. Integrated applications are good 
throughout the product, and its user interface is 
greatly improved. A major weakness of the 
product is that it is available only on IBM 
RS/6000 workstations and mainframes. Note 
that it is the only major CAD product available 
on mainframes. 


Product: Euclid 3 

Matra Datavision 

Two Highwood Drive 

Tewksbury, MA 01876 
508-640-0940 

CIRCLE 124 ON INFORMATION CARD 


Matra was the first company to provide a 
commercial solids modeling system. The 
current version of Euclid sports a completely 
new architecture based on an object-oriented 
paradigm. This system uses a commercial 
object-oriented database for all of its storage 
needs. The new solids modeler uses actual 
Surface representations (it is not faceted) and 
has a flexible constraint manager that allows 


We'd like to make one thing 


perfectly clear about our scanner. 


The way your original document goes in. The way our scan comes out. 

When you feed a document into the TruScan of media up to E-size, from card stock to tissue 
800, something amazing happens. In just a few paper, and even the slickest films. And, it comes 
seconds, even the worst original will be trans- with your choice of Microsoft Windows and 
formed into an image that’s clean and legible. Hewlett-Packard or Sun UNIX software. 

That’s because the TruScan 800 has a unique Despite its long list of features, the TruScan 
feature called Adaptive Area Thresholding™ that 800 costs just $14,500. At thousands less than 
takes care of poor quality documents with wide other scanners in its class, TruScan 800 is the 
variations in background tones. It all happens clear choice. 


on-line, with no time-consuming prescan required. 
It doesn’t end there. The 
three-camera TruScan 800 has 


resolutions from 75 to 800 dpi 
and is the fastest scanner in its" 
class. Its straight-through doc- 
ument path handles all kinds 


Vidar and TruScan are registered trademarks of 
Vidar Systems Corporation, 520 Herndon Parkway, Herndon VA 22070 U.S.A. All product names 
referenced are trademarks or registered trademarks of their respective companies. 
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Dulude (PTC): Dimension-driven systems are 
important because they facilitate development. 
Feature-based systems incorporate design in- 
tent throughout the process. Full associativity 
is a good thing, and solids modeling is very im- 

portant. | think that just about everybody under- 

Stands that wireframe and surface modeling were 
just steps on the road to get to real modeling. Finally, the robust- 
ness of architecture is something people should look at. Any tool 
they consider should have an architecture that was built to ex- 
pand, rather than a Band-Aid attempt to tie different solutions to- 
gether. 


Fischer (SDRC): Breadth of functionality, depth of function- 
ality, integration, ease of use, and compatibility with product 
data management solutions. 

We believe a core technology system Is the best way to 
get all this. Our definition of a core technology system in- 
cludes seven applications: conceptual design, integrated sim- 


ulation, software prototyping, detail design, drafting, genera- 
tive machining, and quality management. When | talk about 
breadth, it’s those seven applications. When | talk about 
depth, it’s that each one should be close to world-class. When 
| talk about integration, it’s that those seven should work off 
the same database and appear to the user as a system that's 
easy to learn and easy to use. 

In addition, the system should be open so you can add 
third-party software or proprietary applications and make them 
look like they were written to be a part of the original seven. 


Hanratty (MCS): | think there is no such thing as a most im- 
portant feature in a CAD system. [The most important fea- 
tures] are the features that are really important for a user’s 
particular design productivity. This might be ANSI-compatible 
drafting, if a user does all his or her communication with the 
outside world by drafting; or a strong analysis capability; or 
maybe photorealistic output, so the user can show prospec- 
tive products to customers. In any case, it should be some- 


users to define and modify parameters and 
constraint equations as needed. Surface- 
modeling capabilities are extensive, and the 
product supports industrial design quite well. It 
also sports very strong NC and sheet-metal 
design modules. Matra, whose headquarters are 
in France, has had some difficulty marketing 
this product in North America and is not well 
known. 


Product: |-deas Master Series 
SDRC 

2000 Eastman Drive 

Milford, OH 45150 
513-576-2400 
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SDRC has completely redesigned and re- 
architected its product. The underlying solids 
modeler is now an evaluated model with exact 
surfaces (no longer faceted) that supports 
constraint-based feature modeling. Associativity 
in |-deas can be controlled by users quite easily 
to prevent unauthorized changes to design data. 
A major strength of the product is its integrated 
engineering analyses of all types. The new I- 
deas design environment also sports one of the 
best user interfaces in the CAD industry. It's an 
interface that offers a highly productive 
intelligent cursor and user interaction. On the 
down side, the surface-modeling capabilities 
have been criticized as weak. 


Product: I/EMS 

Intergraph 

Huntsville, AL 35894-0001 
205-730-8302 
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I/EMS is a fully functioned CAD/CAM system 
with strong applications in all areas. It has a 
mature constraint and feature-based design 
system. It can handle both over- and under- 
constrained geometries. The user interface 
provides very good feedback on the current 
constraint relationships in the design and 
indicates problems quite well. Two strong 
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application areas are industrial design and 
structural analysis, which Intergraph tailored for 
engineers who are not highly trained in 
FEM/FEA techniques. The major weakness of 
this product is that it is not well known in the 
community of mechanical CAD/CAM users. 


Product: Pro/Engineer 

Parametric Technology Corp. 

128 Technology Drive 

Waltham, MA 02154 
617-894-7111 
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As the developer of the concept of parametric, 
feature-based modeling with data associativity, 
PTC has had a tremendous impact on the CAD 
market, which had become rather moribund. Its 
product combines all three of these important 
characteristics, providing users with reasonably 
easy methods of creating and modifying solids 
models of their designs. Wrapped around the 
modeling product is a fairly broad set of 
applications, although some of these are a bit 
shallow, not being developed as fully as the 
applications in the older competitive products. 
Designers work in a fully parametric 
environment in Pro/Engineer, which forces them 
to design with an eye toward future changes. On 
the down side, designers sometimes find 
themselves in a situation where it is difficult to 
figure out the parametric ordering that has 
previously been created in a design, causing 
difficulties in making changes. The user 
interface could be also stand to be improved. 


Product: SolidDesigner 
Hewlett-Packard 

3404 E. Harmony Road 

Fort Collins, CO 80525 
303-229-3800 
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SolidDesigner is a new product and is based on 
the ACIS kernel modeling system to which HP 
has made many enhancements. Designs are 


created using traditional modeling techniques 
(Boolean operations, sweeping, and others). It 
does not offer the concept of design features. 
However the product provides a very flexible 
method of creating parametric-style constraints 
on-the-fly so users can modify existing models 
quite easily. The user interface is quite good. 
The product lacks a full suite of applications, 
particularly in the area of NC, although it has a 
highly regarded sheet-metal design advisor. 


Product: Unigraphics 
EDS/Unigraphics 

13736 Riverport Drive 

Maryland Heights, MO 63043 
314-344-5900 
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This product has very strong solids modeling 
capabilities based on the Parasolid kernel 
modeler. It supports traditional modeling 
methods as well as constraint-based modeling. 
Many applications are integrated in the system, 
covering all phases of design through 
manufacturing, with notable strengths in NC. 
The product's user interface is very well 
designed and is a productivity enhancer. 
Weaknesses include the lack of constraints 
between parts of assemblies and a user 
interface that is not completely consistent 
across the complete product. 


John Mackrell is a partner in Cimdata Inc., a 
CAD/CAM and product data management 
consulting firm based in Ann Arbor, Michigan. 
Cimaata also publishes the MCAD Buyer's 
Guide. 


thing that meets the user’s specific demands. 
Khan (CV): For any kind of reasonably involved prod- 
uct development process, you have to have collabora- 
tion across functions. That calls for a whole set of tech- 
nological solutions that aren’t immediately obvious. 
Parametrics, as an example, is an important piece of 
technology, but is not particularly dedicated to making 
it easy for people to collaborate. 


LeBlanc (Matra): From our perspective, there are 
four things. For the user who is concerned with the 
overall product development process, the first issue 
is the modeling technology and whether it is robust 
enough to handle the types of designs that they do. 
A family of parts that varies parametrically is very 
different from an amorphous-shaped industrial de- 
sign part that is one of a kind. They take totally dif- 
ferent sets of tools. Second, the system must give 
you freedom to change designs. You need the ability to 
change anywhere in the design process, without having to 
Start over. 

Third, they should look for a single database that is broad 
enough in structure to accept all the data in the design 
process. If | make a change in the design model, will my 
drawing update and will my tool path change? That's handled 
by a single database architecture. Fourth, they need robust 
manufacturing tools that are seamlessly linked to design. 
There are many good design products on the market; there 
are not as many good manufacturing products linked into 
those design products. 


Qs: When you think about new accounts you've recent- 
ly stolen away from other vendors, what are some of the 
key reasons those users have given for why they were 
willing to make the move? 


As Belonzi (Dassault): In terms of winning new business, 
the breadth of our product line is an important feature. We 
cover everything from a very strong drafting capability all the 
way through to advanced design. It’s a full, proven product. 


Dulude (PTC): Almost invariably, the reasons end up being 
related to productivity. When people do side-by-side compar- 
isons of Pro/Engineer against their current system, we tend to 
displace incumbent systems. We don’t write our software to 
address any benchmark. We just go in with our regular prod- 
uct and say, “What do you need to do?” And it tends to do it 
extremely well. 


Corbridge (Intergraph): They move because they like work- 
ing with Intergraph. We cultivate a positive long-term relation- 
ship with our customers. Also, they like the flexibility of our 
modeling environment—the ability to model with variational or 
parametric data, traditional 3D solids, and wireframe geome- 
try. They like the capability to make changes and do what-if 
analyses with the software. Also, we have one of the premier 
manufacturing suites in the industry today. 


Fischer (SDRC): It’s the breadth of our applications, the 
depth of individual applications, and the fact that our system 
is totally integrated and uses a single master model 
throughout. Also, it has leapfrogged other packages in being 
the easiest to learn and use. Our strength is in delivering a 
core technology solution that supports our customers’ 
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Sstrate- 
gic goals. 


Hanratty (MCS): One is the upward compatibility of all our 
data. We get people who go back and pull drawings out of 
Anvil 4000 from 12 years ago and bring them forward into to- 
day’s system. A second feature is that Anvil 5000 offers binary 
data compatibility across all the platforms we support. Third, 
Anvil really does provide a seamless interface in design, anno- 
tation, parametric relational solids, analysis, and manufacturing. 

In addition, we now have a second-generation parametric, 
relational, variational engine. This has been a significant fac- 
tor in allowing us to steal business from other vendors in the 
parametric world. This new-generation variational engine is 
not only non-sequential, it can also accept information from 
Unigraphics, CV, AutoCAD, any IGES file, and any of our old 
files just as if it had been created in the current system. 


Khan (CV): For one, it’s the hybrid modeling, the data man- 
agement, and the concurrent assembly mock-up capabilities 
of our system. For another, | think it is that we are emerging 
from a climate of uncertainty as a company. We've had peo- 
ple say, “Well the product is good, but how is your company 
doing?” As we move forward [from that uncertainty], we are 
increasingly getting new business. 


LeBlanc (Matra): Generally, we are told that we have one of 
the broadest modeling tool kits in the marketplace and that 
we can handle the toughest models. Also, we have some 
specialized modeling tools for certain applications like sheet- 
metal parts. Another reason some give is our design ap- 
proach—adaptive modeling—which allows you to build freely. 
The system captures the parameters of the design while you 
work. The fourth would be our manufacturing tools. About half 
of our customers manufacture. We win a lot of business in the 
area of tooling, whether it’s an injection mold, a vacuum-form 
tool, or a blow-molded tool. These are companies that need 
complex modeling tied in with manufacturing. 


Mazzola (EDS): Sometimes they'll switch to us because the 
financial stability of the previous company is questionable. 
Also, we've directed this company to offer a breadth and 
scope of capabilities that is broader than most. 

The other dimension we add, because we are part of a large 
company, EDS, is the ability to address implementation issues. 
Not only do we provide product, we try to position ourselves to 
assist in the implementation through various delivery mecha- 
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The decisive move to digital technology. 


Evolve into digital copying and plotting 
with the only system that meets your 
needs today and tomorrow. 


Presenting the Océ 9500...a modular system that's 
flexible enough to satisfy your document creation and 
reproduction needs - regardless of whether you're already 100% 
CAD or just starting the transition from paper to the digital path. 

You can get the complete system now, or grow into It 
over time as your needs expand. You can start today with a 
high-speed Océ 9500 System plotter, and add full-featured 
digital copying later...or vice versa. And because It's a flexible 
system, you can add back-end automation at any time to even 
further increase your productivity. 

At every step along the way, the Océ 9500 System 
gives you outstanding speed and productivity. It creates two 
E-size plots per minute, makes high-quality digital copies, and 
provides maximum copying/plotting efficiency. 


Make your decisive move now. 
Call today for a demonstration that will 
forever change the way you think 
about engineering copiers and plotters. 


800-445-3526 Ext. 3444 
Fax: 708-351-7549 


Or contact your authorized 
Océ-Bruning dealer. 


Oce-Bruning 


...a division of Océ-USA, Inc. 


Océ-Bruning, 1800 Bruning Drive West, Itasca, Illinois 60143 
In Canada, call ABSO (416) 469-5941 © 1994 Océ 
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Users who've been 
through the process of 
changing CAD systems 
share war stories and 
words of wisdom 


Perhaps there's no better way to pre- 
pare yourself for the trials and tribula- 
tions of the CAD evaluation and imple- 
mentation processes than to listen to 
the stories of others who’ve already 
gone through the experience. What fol- 
lows are a collection of those stories. 

Each of the users profiled here has 
recently moved from one CAD system 
to another and, in most cases, from one 
vendor to another. Each had to evaluate 
their design needs, evaluate the offer- 
ings on the market, make a decision, 
and then undertake the process of im- 
plementing the new system. 

In comparing their tales, you quickly 
see that each user had different rea- 
sons for making the decisions they 
made. While some, for example, placed 
more emphasis on a particular system 
capability—be it data management, 
analysis, or modeling—others were 
more concerned with things such as 
Support issues or the need to find a 
system that could serve as a corporate 
standard. In most cases, it’s clear that 
personal perception and emotion 
played at least some part in the deci- 
sion process. Luck sometimes played a 
part too, such as in those instances in 
which a vendor was ruled out because 
the latest version of its product was not 
quite ready at the point in time when a 
user was ready to make a purchase de- 
cision. 

But for all the differences between 
the users, they also share much in 
common—such as the general agree- 
ment that the CAD selection process 
should not be driven too strongly by a 
feature check list, or that any single fea- 
ture be given too much importance. 
There was also agreement that the im- 
plementation process must be well 
planned out and be conducted in such 
a way as fo ensure grassroots support 
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for the new system. The cultural and or- 
ganizational issues involved in chang- 
ing CAD systems, most agreed, were 
more complicated than the technical is- 
sues. 

And, finally, most acknowledged that 
if they had it to do all over again, there 
be at least some things theyd do differ- 
ently. And it’s with the benefit of that 
20/20 hindsight that they offer advice to 
those who have yet to undertake this 
CAD/CAM adventure.—Eaitor 


INSTRON 
CORPORATION: 

A Difficult But Rewarding Transition to 
a New CAD System Pays Off With a 


50% Cut in Design-Cycle Time 


What good is a CAD system, no matter 
how elegant, if most of your designers 
simply refuse to use it? 

That was one of the questions facing 
Stephen Eis three years ago. As CAD 
system manager at Instron, a major 
producer of material-testing equipment 
based in Canton, Massachusetts, Eis 
and his small team had been using 
Computervision’s CADDS 4X for 2D 
drafting and 3D wireframe graphics. 
The problem, explains Eis, is that “some 
of the designers thought the system 
was too slow and user-unfriendly. They 
just wouldn't use it.” 

That helped kick off a year-long 
search for a new system, during which 
time Instron reviewed virtually every 
major CAD product on the market. The 
company finally settled on SDRC’s I- 
deas, initially selected in part because 
of its integrated analysis features. “Now 
we almost get into fistfights trying to get 
onto it,” says Eis. 

While the change was costly and not 
entirely painless, designers were quickly 
hooked on many of the software’s mod- 
eling features, FEA capabilities, and 
speed, says Eis. In fact, Eis claims that 
the change shortened the design 
process from five years to two years. 
The system also boasted a fairly short 
learning Curve, says Eis, as well as so- 


phisticated data management functions. 
“We have thousands of files,” he says. 
“This eliminates the need to track down 
old data every time we start a new job.” 

The move also entailed moving from 
a mainframe-based system to a Silicon 
Graphics platform. |-deas is now in- 
Stalled on seven seats at Instron. 

As part of the evaluation process, 
Eis developed a tough benchmarking 
process that was closely tied to the re- 
quirements of a specific design. Starting 
with five CAD candidates, the choice ul- 
timately was between I-deas and 
Pro/Engineer from Parametric Technol- 
ogy. Although Eis was particularly im- 
pressed with two Pro/Engineer fea- 
tures—its somewhat higher speed and 
its level of integration between 2D and 
3D models—I-deas was selected be- 
cause of the ease with which solids 
could be changed during the design. 
“Making changes on PTC was quite a 
bit more difficult,” he says. l-deas also 
seemed somewhat easier to use. 

Although Eis claims that he wouldn't 
Significantly change his selection 
process, he does offer a few tips for 
users who may be thinking about a sim- 
ilar change. For one thing, take the time 
to develop a benchmarking process that 
sorely taxes your design team. “Many 
users just accept what the [CAD ven- 
dor] tells them,” warns Eis. 

On a similar note, make sure the soft- 
ware undergoes plenty of test drives by 
experienced designers who will actually 
use It. “That makes it much easier to 
demonstrate a return on investment, 
Says Eis. Also, allow plenty of time for the 
evaluation. The process took about three 
months at Instron, but it could require a 
year or more at larger sites. 

You should also be aware of the 
“politics” surrounding CAD. Nearly 
every site has its proponents of one 
system or another. The best way to 
minimize such unproductive influences 
is to adhere to the benchmarking 
process. At the same time, says Eis, 
“you have to sell the decision” by mak- 
ing sure that all of the users become 
important parts of the selection 
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process, rather than 
Simply announcing 
that such and such a 
system will be adopt- 
ed. 
wil Finally, he adds, don’t 
aes swayed by sales claims 
that really don’t provide your company 
or your product with a clear competitive 
edge. “A lot of packages offer drafting 
Capabilities, solids modeling, and other 
basic features,” advises Eis. “I wouldn't 
base my buying decision solely on that.” 
Nor should you give a lot of weight to 
features that in fact add little to your 
company’s specific design operations 
and requirements. At Instron, for exam- 
ple, the ability to transfer data between 
systems was something of a non-issue. 
“A lot of people tend to overestimate the 
real value of their old information,” says 
Eis. “But you don’t always need to 
transfer all your old files. In our case, we 
were able to redraw them from scratch 
in less time than it took to transfer 
them.’—H. Garrett De Young is a free- 
lance writer based in Scituate, Massa- 
chusetts. 
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GE AIRCRAFT: 

By Standardizing on One CAD System, 
GE Tightens Cross-Functional 
Integration Among Multiple Divisions 


Even in the smallest of companies, 
changing CAD systems can be a tough, 
time-consuming process. When the mi- 
gration is spread across more than 800 
seats in nine sites, the exercise is usual- 
ly nothing short of grueling—for both the 
user and the vendors. 

The user in this case was General 
Electric’s Aircraft Engines division in 
Cincinnati. Until the late 1980s, the 
company had been using three sepa- 
rate CAD systems—some mainframe- 
based, some on workstations—for draft- 
ing, numerical control, electronic 
mockups, and very slightly for 3D mod- 
eling, recalls CAD specialist Joe 
Gargiulo. 

Citing company policy, Gargiulo 
won't identify any of the previous sys- 
tems. He speaks at some length, how- 
ever, about why the division was led to 
consider a change. “The biggest reason 
was that, in our opinion, two of the sys- 
tems had peaked in terms of technical 
Capability,” he says. Moreover, many of 
the company’s work teams had general- 
ly concentrated solely on their own CAD 
needs, rather than taking a “cross-func- 
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tional” view of the needs of the overall 
process. As part of the switch over, says 
Gargiulo, “we wanted a new, unified 
modeling environment, with broad ca- 
pabilities, that would extend throughout 
the entire enterprise—from design all 
the way through manufacturing 
and quality.” 

That set off an 18-month evaluation 
process that included GE workers at five 
separate sites and, initially, seven candi- 
date CAD systems. By 1990, the selec- 
tion had been narrowed to Unigraphics 
and two other products. (Again citing 
corporate policy, Gargiulo declines to 
name either the other candidates or the 
specific product features by which the 
systems were judged.) Since GE want- 
ed maximum buy-in rather than top- 
down directives, the effort was led by a 
full-time, multifunctional team of five per- 
SONS. 

Gargiulo notes that most products 
offered “pretty much the same basic 
features.” The team therefore started by 
identifying about a dozen categories 
that were of particular interest to their 
processes and that would essentially 
define the new system, such as model- 
ing environment (i.e., Surfaces and wire- 
frame capabilities), computing architec- 
ture, and the ease of customizing and 
enhancing the program. Each category 
also contained up to 10 specific criteria, 
such as core modeling capabilities and 
data translation. 

As another part of the process, GE 
had each CAD vendor conduct training 
sessions with GE personnel. Vendors 
also were asked to go through about 50 
“tests” with the design and production 
Staff; each test (some of which took 
several weeks) was designed around 
the requirements of producing a specific 
component. “We didn’t want to rely 
solely on vendor benchmarks,” says 
Gargiulo. “We thought it was important 
to see the joy and the pain of the 
process, not just the final results.” 

The GE team set some other impor- 
tant goals. For one, the new system 
needed data-exchange capabilities with 
the division’s vendors and customers. 
Because no specific CAD product was 
likely to meet every one of the division's 
needs, and because no system could 
have won in every category, the team 
agreed that no single product function 
or feature would be allowed to drive the 
final decision. 

The division ultimately settled on Uni- 
graphics. “We thought it was the best fit 
with the overall enterprise,” says Gargiulo. 


Implementation began in 1991, and 
the system has since been installed at 
nine GE sites. While Unigraphics is GE 
Aircraft’s primary system, the division 
still uses another system from time to 
time to meet certain specialized cus- 
tomer requirements. 

Looking back, Gargiulo insists that 
he wouldn’t change the selection 
process. “We're sure we used the right 
procedures and got the right product,’ 
he says. He claims that the division’s 
costs and cycle times have been signifi- 
cantly reduced. Just as importantly, he 
says, the effort has paid off by helping 
to develop and support the cross-func- 
tional team concept at all of GE Air- 
craft's sites. 

That isn’t to say that the change was 
entirely painless. One disadvantage, 
says Gargiulo, was having to dismantle 
and replace the systems that were pre- 
viously in use. “Our goal was to select a 
product that would support the entire 
enterprise,” he explains, “but it’s natural 
that people want to keep what they 
have and what they’re accustomed to.” 
Although the move had the firm support 
of the division’s top management, he 
adds, “the team had to do a lot of evan- 
gelizing” among various work groups.— 
H. Garrett De Young is a freelance writer 
based in Scituate, Massachusetts. 


MOEN INCORPORATED: 
A Series of Tests and Evaluations Leads 
Manufacturer to Select Pro/Engineer 


Moen Incorporated, located in North 
Olmstead, a suburb of Cleveland, manu- 
factures kitchen and bathroom faucets 
and fixtures. Back in 1986, it installed a 
12-seat Intergraph system that was 
used primarily for drafting purposes. 
“We did some minor surfacing, but it was 
very minimal,” says Peter Hummel, CAD 
systems manager. “A couple of times a 
year a project would come up that re- 
quired surfacing. We'd go in and attack 
it, but unfortunately, very inefficiently, be- 
cause the tools we had available to us 
were just not robust enough to handle it.” 

By 1992, Moen was ready to up- 
grade its CAD system from basic 2D 
drafting to a full 3D modeling system. 
Knowing that 3D modeling offered po- 
tential savings in total cycle develop- 
ment time, the company decided to un- 
dertake a formal evaluation of 3D CAD 
products. “Moen had taken the time to 
train six to eight personnel on eight dif- 
ferent CAD systems,” notes Hummel. 


“Then we brought those systems in 
house.” After several months of evalua- 
tion, Moen narrowed its potential vendor 
list to four: Parametric Technology, Inter- 
graph, SDRC, and Matra Datavision. 
The four were invited to Moen for a one- 
week CAD “shoot-out”. 

During and after the shoot-out, Moen’s 
evaluation team judged each CAD prod- 
uct on the following capabilities: 


@ The ability to import coordinate mea- 
suring machine (CMM) data points and 
generate a part model from the data; 

@ The ability to import and export DXF 
and IGES files; 

@ The ability to create an actual data 
model and detail it; 

@ The libraries—manufacturing, materi- 
al, fasteners, features, etc.—that accom- 
panied or were available for the CAD 
package; 

@ The ability to generate basic numerical 
control (NC) tool paths; 

@ The system's flexibility and the ease 
with which it could be customized; 

@ Information management and work 
flow capabilities; 

@ Finite-element modeling and analysis 
capabilities. 


The evaluation team assigned a qual- 
itative percentile score based on the 
team’s opinion of each vendor's com- 
pleteness and accuracy regarding the 
above criteria. PTC’s Pro/Engineer 
scored the highest, followed by Inter- 
graph, SDRC, and Euclid, respectively. 
In addition, each vendor's package was 
given a rating for its ease of use. Pro/En- 
gineer and Intergraph were rated as 
easy to use; SDRC and Euclid were 
rated as average. Another qualitative 
evaluation judged whether each pack- 
age had performed as expected based 
on vendor data provided. Intergraph and 
SDRC had met Moen’s expectations; 
Pro/Engineer and Euclid had exceeded 
expectations. 

While the technical product evalua- 
tion was an important aspect of the over- 
all selection criteria, Moen also looked 
closely at each vendor's business perfor- 
mance. Financial conditions, market per- 
formances, and top management stabili- 
ty were scrutinized. Ultimately, Moen 
eliminated Intergraph from consideration 
based on financial performance, industry 
analysts’ concerns over Intergraph’s 
business model, and because of signifi- 
cant changes in top management. 

The vendors’ market responsiveness 
was also evaluated. How often is the 


software upgraded? 

Does the vendor upgrade across all 
hardware platforms simultaneously, or 
piecemeal? How often are “bug fixes” is- 
sued? What is the national service and 
support policy of the vendor? Is there 
local service and support? Is the service 
and support direct? What is the re- 
sponse time? Matra was dropped from 
further consideration because of its limit- 
ed support network in North America. 

Based on the above, Moen’s selec- 
tion team picked PTC’s Pro/Engineer as 
its CAD system. In Moen’s opinion, it 
faired better in technical performance 
and market responsiveness. One final 
formality check was engineering visits to 
other PTC customers. Moen visited two. 
Both were happy with PTC’s support and 
service; both claimed productivity gains 
after switching to PTC. 

Hummel is handling the implementation 
of PTC in four stages. The first two phases 
involving systems installation were com- 
pleted in January. Phase four—the initial 
training of the 14 engineers and designers 
who will use the system—is currently un- 
derway. The final phase—advanced train- 
ing and follow up—is scheduled for this 
summer.—Bruce Haase is a freelance 
writer based in Muskegon, Michigan. 


LIEBERT CORPORATION: 


After Considering a Move, Liebert 
Decides That Upgrading Its Existing 


Intergraph System is the Best Alternative 


In the spring of 1992, Liebert Corpora- 
tion, a Columbus, Ohio-based manufac- 
turer of precision environmental control 
systems for electrical control panels and 
computer air-conditioning systems, de- 
cided the time had come to upgrade its 


CAD system. 

After starting off in 1986 with an Inter- 
graph 250 running on a DEC MicroVAX 
Il, the company had grown the system 
over the years until it had maxed it out 
with eight workstations. Along the way, 
Liebert also added two seats of Para- 
metric Technology’s Pro/Engineer. 
These were dedicated seats that had 
been added specifically for an OEM en- 
gineering and manufacturing project. 

Despite having these two installed 
systems, Pat Morgan, manager of CAD 
Operations, claims that when he re- 
ceived permission to evaluate and imple- 
ment a new CAD system, he began the 
process with no biases. “The only thing 
we were Sure of was that we weren't 
going to use a host-based system any 
longer,” he says. But whether the final 
selection would be Intergraph, Pro/Engji- 
neer, Computervision, or IBM was not 
decided. 

“At about the time we were investigat- 
ing new systems, Intergraph had a Try- 
and-Buy program,” recalls Morgan. “We 
sent two [designers] to Huntsville, Alaba- 
ma, for a one-week crash course, and 
they came back with the hardware and 
software [a Clipper workstation and 
I/EMS software] for a three-month trial. 
Along with the hardware and software, 
Intergraph sent an applications engineer 
to help us see what EMS would do.’ 

One of the two individuals trained by 
Intergraph had already been trained on 
the Pro/Engineer workstations, giving 
the company a good chance to run in- 
house, side-by-side comparisons. In ad- 
dition, the company also hosted several 
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visits from Computervi- 
sion and took in its 
product demos. 

Besides the desire 
to move away from a 

ual host-based system, the 

only other prerequisite Mor- 
gan was sure of was that he wanted to 
buy hardware and software from the 
same source. “Dealing with one vendor 
for hardware and software just makes life 
a whole lot easier,’ he says. “When you 
have problems, you just get them re- 
solved a whole lot quicker.” 

As for concern over buying some- 
one’s proprietary hardware, there wasn't 
any. “I’ve heard the arguments against 
buying proprietary hardware. It’s said that 
it won't run other peoples’ applications or 
third-party applications for something 
other than CAD. My argument is that for 
the money [that CAD workstations] cost, 
we don’t want them running general-pur- 
pose applications software. All we want 
them for is to run CAD.” 

When the time came to decide, Mor- 
gan opted to retire not only the Inter- 
graph host-based system but the 
Pro/Engineer platforms as well. To re- 
place them, the company bought 20 In- 
tergraph Clipper workstations running 
I/EMS software and 10 Intergraph PCs 
running Microstation 5 software. The first 
Clippers arrived in July of 1993, and 
training started shortly after that. 

Morgan says the primary reason for 
the decision wasn’t that Intergraph had 
more capability, better functionality, or 
more features than the other packages. 
When the systems were tested side by 
side, Morgan felt that Intergraph’s EMS 
and PTC’s Pro/Engineer offered paral- 
lel capabilities. In his opinion, neither 
CAD package was discernibly better 
than the other for the kind of design 
work done at Liebert. Granted, Morgan 
favored Intergraph’s cutter path genera- 
tor over Pro/Engineer’s, but then he 
also thought that certain modeling fea- 
tures in Pro/Engineer were better than 
Intergraph's. 

In the end, Morgan says, Intergraph 
was selected for two major reasons. 
First, Liebert had seven years worth of 
data that would require no translation if it 
Stayed with Intergraph. Second, neither 
Morgan nor Liebert was particularly 
happy with the technical support provid- 
ed by PTC during the one year they 
used Pro/Engineer. “We could not get 
answers to what we considered simple 
questions,” says Morgan. It didn’t leave a 
good feeling. 

In looking back on the transition peri- 
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od that followed 
the acquisition of the new 

system, Morgan says he realizes that It 
didn’t go as smoothly as it could have. 
One of the biggest problems, he says, is 
that Liebert tried to implement the system 
too quickly, without a pilot project in 
place. 

“When we got an OK to [buy the CAD 
system], we got the hardware and soft- 
ware out there [to the users] as soon as 
possible—without a pilot project or train- 
ing in place. It burned us months and 
months later.” Files released for produc- 
tion were corrupt. Soon, every file re- 
leased for production crashed. “If we 
would have done a pilot project, we 
would have found the system software 
problems on the pilot, not on our actual 
production projects,” says Morgan. 

Given that experience, Morgan offers 
other users this advice: Have a solid im- 
plementation plan in place before the 
first piece of hardware hits the floor. “Any 
new system demands a pilot project and 
training,” he says. “No matter how hard 
management beats you up, don't turn 
the system loose until you have a pilot 
project and training. 

“The system is easy to fix,” he adds, 
“put the damage done to your reputation, 
to the system’s reputation, and to the 
user's confidence level can be hard to 
repair. If people lose faith in the system, 
it can be disastrous. Have an implemen- 
tation plan, a pilot project, and training 
lined up before turning over the 
system.’—Bruce Haase Is a freelance 

writer based in Muskegon, Michigan. 


3-COM CORPORATION: 


While Making the Transition to a New 
system is Tough, 3-COM Finds the 
Greatest Challenge Lies in Overcoming 
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Resistance to Change 


For almost 10 years now, the Engineer- 
ing Services Department of 3-COM, a 
Santa Clara, California-based manufac- 
turer of network hardware and peripheral 
interface cards, has relied on AutoCAD 
for the bulk of its CAD work. In 1989, the 
department also added three seats of 
PTC’s Pro/Engineer software in an effort 
to enhance its CAD capabilities. 

But last year, when 3-COM decided 
the time had come to standardize on a 
CAD system that could take the compa- 
ny into the future, neither AutoCAD nor 
Pro/Engineer turned out to be the sys- 
tem of choice. After evaluating a number 
of systems, that honor went to Euclid 
from Matra Datavision. 

Until recently, 3-COM’s CAD system 
consisted of 10 386 and ’486 PCs run- 
ning AutoCAD Release 12. These were 
used to lay out and design sheet-metal 
enclosures, integrated circuit boards, 
and electronic components purchased or 
manufactured by 3-COM. After a prod- 
uct’s initial conceptual approval (drawn in 
2D using AutoCAD), engineers and 
draftsmen designed, detailed, and di- 
mensioned the part. Once complete, the 
drawing was plotted and the hard copy 
used in the procurement and manufac- 
turing stages. 

According to Keng Mak, systems en- 
gineering manager for 3-COM’s Engi- 
neering Services Department, the three 
copies of Pro/Engineer were purchased 
because the company “needed to short- 
en the development cycle and minimize 
design errors. We hoped that Pro/Engi- 

neer would do it. It was purchased for its 


modeling, parametrics, and associativity 
capabilities.” 

When 3-COM set out on its latest 
search for a new CAD system, it laid 
out five conditions: It had to be power- 
ful, it had to be easy to use, it had to be 
capable of 3D modeling, it had to have 
strong 2D drafting features, and finally, 
it had to interface with 3-COM’s existing 
CIM manufacturing database, CIM- 
LINC. 

Using those criteria, 3-COM evaluat- 
ed AutoCAD, Pro/Engineer, Intergraph's 
Microstation, Matra Datavision’s Euclid 
3D, Hewlett-Packard’s SolidDesigner, 
and IBM’s CADAM and Catia offerings. 
When all was said and done, the nod 
went to Euclid. The company bought 
Sun SPARCstations along with six Eu- 
clid Designer seats and three Euclid 
drafting seats. 

“We selected Euclid based on local 
customer support, feature set, hard- 
ware requirements, compatibility with 
in-house database management soft- 
ware, and ease of use,” says Mak. lroni- 
cally, neither AutoCAD nor Pro/Engi- 
neer was final candidates. AutoCAD 
lacked the parametric modeling tools 
and full-featured 3D functionality 3- 
COM needed. Pro/Engineer had the 
parametrics and the power but, as far 
as 3-COM was concerned, lacked local 
vendor service or support. In spite of 
having it for five years, 3-COM neither 
widely understood nor widely used 
Pro/Engineer. 

To reach its decision, Mak’s commit- 
tee went to trade shows, public demon- 
Strations, and seminars. It also contact- 
ed each vendor and arranged for on-site 
vendor visits. During the vendor visits, in 
addition to providing bid specifications 
and requirements, 3-COM provided 
drawings and discussed its current and 
future CAD requirements. Then 3-COM 
asked vendors to duplicate 3-COM de- 
signs with their CAD packages. 

“Potential vendors were then invited 
back for a more focused demonstration,” 
says Mak. 3-COM also sent its applica- 
tions engineers to work with the vendors 
for a day to create actual designs. They 
also asked for customer and business 
references and checked on both. 

When it got down to the final candi- 
dates, each was asked to arrange for a 
three-month product evaluation period. 
During that time, 3-COM paid to have a 
minimum number of its engineers 
trained on the vendor’s product and 
used the vendor’s product extensively. 
During this evaluation period, 3-COM 
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expected and re- 
ceived close support from the 
vendors involved. 

While the evaluation process was 
extensive, Mak notes that the selection 
of the CAD package was just one of 
the challenges 3-COM had to deal 
with. The greatest challenge, he says, 
was overcoming the natural resistance 
to change from within 3-COM itself. 
“The most difficult challenge is the 
mentality of reluctance to change from 
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a very struc- 

tured, paper-oriented envi- 

ronment to a more liberal, paperless 
environment,” 

he says. 

Interestingly, 3-COM ultimately decid- 
ed that the best way to transition from 
one product to another is to minimize the 
transition as much as possible. To do 


backlighted models, AccuGrid 
XNT comes with a limited 
lifetime warranty, plus the 
Support of our worldwide 
network. 


AccuGrid XNT. Another 
innovative and cost-effective 
Solution from your technol- 
ogy partner with 25 years 
of experience. 


C7} NUMONICS 


101 Commerce Drive, P.O. Box 1005, Montgomeryville, PA 18936 (215) 362-2766; Fax (215) 361-0167 


AccuGrid: The Great American Tablet 


CIRCLE 30 ON INFORMATION CARD 


MAY 1994. COMPUTER GRAPHICS WORLD « S17 


that, 3-COM decided 
not to convert any of its 
10 years worth of Au- 
toCAD 2D drawings. 
“Any new product 
will be designed in 3D 
using Euclid,” says Mak, 
adding that total product immersion pro- 
vides the best path toward conversion. 
“All existing manufacturing drawings 
and data created in AutoCAD are going 
to stay in AutoCAD,” he says. To support 
the old drawings, Mak will keep one or 
two AutoCAD stations.—Bruce Haase 
is a freelance writer based in 
Muskegon, Michigan. 
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HAMILTON STANDARD: 
Defense Contractor Realizes Benefits 
When It Moves From 2D Drafting to a 
3D Solids-Modeling System 

Of all the manufacturing companies that 
have adopted concurrent engineering 
processes during the past several years, 
few have stood to gain as much as those 
tied to the battered aviation and defense 
industries. Beset by shrinking US de- 
fense budgets and stiff competition from 
overseas aircraft producers, most of 


these companies now find themselves 
scrounging for every opportunity to cut 
design costs and cycle times. 

Case in point: Hamilton Standard (a 
division of United Technologies Corp.), 
a producer of electronic and hydrome- 
chanical systems. Its customers include 
Boeing, Sikorsky Aircraft, McDonnell 
Douglas, NASA, and Rockwell Interna- 
tional. About four years ago, “it became 
obvious that we had serial, unlinked 
[design] tools that were affecting our 
costs and cycle times,” recalls Larry 
Mandeville, electronics drafting manag- 
er at the Windsor, Connecticut-based 
company. “We had to complete one 
Stage of the design before going on to 
the next. That obviously didn't fit into a 
concurrent-engineering environment.’ 

Since then, the company has adopt- 
ed a fully integrated CAD toolset that in- 
cludes SDRC’s I-deas Master Series for 
mechanical systems and an electrical 
design package from Cadence. The re- 
sults, claims Mandeville: Cycle times 
have been cut by 50% and costs by 
30% during the past year, with no sacri- 
fice of component quality. 

Before evaluating several new CAD 
systems, the company had been using 
IBM’s mainframe-based CADAM for 2D 


electronics drafting on about 60 seats. 
The problem, says Mandeville, was that 
CADAM had no links to other design 
functions. Some designers, moreover, 
were more comfortable using pencil and 
paper rather than electronic tools. 

As part of its design integration 
process, says Mandeville, Hamilton 
Standard reviewed “a lot of systems,” in- 
cluding Catia, |-deas, and Pro/Engineer. 
The process also included an extensive 
review of software ratings in the trade lit- 
erature and vendor demonstrations. 
The demos were useful not only in eval- 
uating the candidate systems, but also 
for making the users more comfortable 
with new electronic tools. “Letting them 
‘touch and feel’ goes a long way toward 
educating them in the new environ- 
ment,’ advises Mandeville. 

The selection process did not include 
benchmarking, he says, since 3D solids 
modeling was still in an infant stage of de- 
velopment; he adds that if he were re- 
peating the evaluation today, however, he 
would definitely include benchmarking as 
part of the process. At the time, Hamilton 
Standard set complete associativity, ease 
of use, product quality, and speed of im- 
plementation as its essential criteria. 

That made the final selection of I- 
deas fairly simple. “At the time, no other 
package offered a total, integrated solu- 
tion,” says Mandeville, although the ca- 
pability is now being added to most 
other packages. While |-deas wasn’t 
necessarily everyone's favorite drafting 
or solids package, he adds, “adding up 
all its features made it the best choice. 
So everyone had to give something up, 
but the company as a whole gained.” 
Catia, he notes, is used from time to 
time, but only to meet specific customer 
specifications. 

Hamilton Standard still hasn’t entire- 
ly abandoned pencil and paper, but the 
trend is clear: Mandeville’s group now 
includes only four drafting boards, com- 
pared with 40 a few years ago. Data 
translation, meanwhile, apparently is 
not an important issue: Old data re- 
mains on the mainframe until and un- 
less it needs to be moved to the work- 
Station environment. 

Given the constraints and limited 


StereoCraphics’ CrystalEyes PC is the first stereo 
viewing product designed for PC users. High- 
quality graphics break through in vivid, 3D stereo the emitter synchronizes lightweight, untethered 


emitter ina single monitor-top box. The stereo 
electronics make your PC stereo-ready, while software features of the time, Mandev- 
ille claims that he would not significant- 
ly change the selection process. For 
those in the early stages of a similar 
Switch over, however, he does offer a 
few bits of advice. 

Among the most important: Make 


sure you have the full support of top 


color providing crystal clear visualization, and 
eliminating spatial ambiguity. CrystalEyes PC 
combines stereo electronics and an infrared 


eyewear to the image on the monitor. The result? 
An affordable breakthrough in stereo graphics 
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management. Although Hamilton Stan- 
dard’s move to concurrent engineering 
was implemented at the grassroots 
level, “we were sponsored by a director 
who really believed in the use of inte- 
grated toolsets and concurrent engi- 
neering to enhance our competitive- 
ness,” says Mandeville. 

Next, make sure the new system fea- 
tures total integration between engineer- 
ing and manufacturing as well as on-line 
database and documentation and intelli- 
gent links between the mechanical and 
electrical functions. “And be sure that 
manufacturing is included in design 
process development,” he adds. Most 
important, he says: Be sure that the 
toolset you select complements your 
process.—H. Garrett De Young is a 
freelance writer based in Scituate, Massa- 
chusetts. 


GIDDINGS & LEWIS: 
Standardizing on a 2D System Proves 
to be the Best Choice for This Maker of 
Machine Tools 


When Giddings & Lewis, a $600 million 
manufacturer of machine tools, bought 
the Cross & Trecker Machine Tool Com- 
pany two years ago, it not only gained 
$200 million in sales, it also gained four 
additional manufacturing locations, four 
more engineering centers, and two more 
CAD and CAD/CAM/CIM systems. 

“We had Calma, CIMLINC, Catia, 
host-based CADAM, and Professional 
CADAM in use,” says James Simon, 
corporate vice president of engineering, 
a 30-year veteran of designing machine 
tools, and the man ultimately responsi- 
ble for all engineering at all locations. 

Simon initiated a corporate-wide en- 
gineering conference almost immediate- 
ly to discuss implementation of engi- 
neering standards, including the 
adoption of a single CAD/CAM system. 
Since the majority of all of Giddings & 
Lewis’ CAD work is 2D, Simon's corpo- 
rate offices decided on IBM’s CADAM 
for 2D drafting. The company also de- 
cided to keep 25 Catia seats for 3D 
modeling and analytical tools. And so, in 
1992 and 1993, Giddings & Lewis pur- 
chased 125 Professional CADAM work- 
stations and phased out all other non- 
CADAM/Catia seats. 

Interestingly, Simon notes that the 
selection of the CAD system “wasn't re- 
ally a committee decision.” Although 
each division had a chance to add its 
input, the ultimate responsibility for set- 


tling on a uniform CAD standard 


stayed at corporate headquarters. 
The reason for not relying on a com- 
mittee-driven selection process, says 
Simon, is that too many times in the past 
he’s seen less-than-perfect decisions im- 
plemented based on a committee's com- 
promise decision. “Sometimes we [CAD 
users] got a bit burned by committee de- 
cisions. The more vocally argumentative 
people [on the committee] tended to 
dominate the committee decisions,’ 
Simon explains. “And just because 
you're vocal doesn’t mean you're right.” 

Moreover, says Simon, dealing with 
a corporation with multiple CAD loca- 
tions is especially complicated. Many 
times a committee seeking the ultimate, 
best-of-breed, latest and greatest CAD 
program loses sight of the forest for the 
trees. What Giddings & Lewis needed, 
he says, were an engineering program 
and database that would allow the 
company to pass data easily from one 
location to another. 

In spite of looking at all systems in 
use at all divisions and having several 
other CAD vendors demonstrate their 
programs and packages, Simon saw no 
reason to choose anything other than 
CADAM. 

But if the decision as to which CAD 
system on which to standardize was 
management-driven, the implementation 
process was not. According to Simon, 
committees played a very big role in the 
transitional phase. “They helped over- 
come the biggest problem when chang- 
ing CAD systems—the resistance to 
change,” notes Simon. 

The four locations upgrading to 
CADAM had formed committees that 
developed an exact plan of implementa- 


tion. The timing of the 
change, the training, the hardware re- 
quirements, and the acquisition of cor- 
porate and vendor support were han- 
dled by each location’s implementation 
committee. 

Having gone through the process, 
Simon now offers this advice to users 
contemplating a change in CAD sys- 
tems. First, do not get caught up ina 
features war. If your current CAD pro- 
gram does the vast majority of every- 
thing you require—think long and hard 
before switching. Don’t even consider It 
for a few added features or commands. 
Your system will probably incorporate 
those same features and even more in 
its next release. 

Second, if you do switch, have the 
capital to do it. Switching CAD systems 
company wide is not cheap! Realize 
that there is going to be a disruption to 
engineering services during the transi- 
tion. Use a transition team and give it 
the power to develop and implement a 
transition plan that both line workers 
and top management support. Once 
the plan is approved, don’t deviate. 

Third, make top management attend 
the committee meetings, but limit its di- 
rect participation. While the CAD pack- 
age selection process does not have to 
be a team approach, the transition 
does.—Bruce Haase is a freelance 

writer based in Muskegon, Michigan. 
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Dont Limit Your Choices. 


UNIGRAPHICS...WORK WITH A FULL SET OF TOOLS 


In goli—and business—the winner Is best equipped to 

play the game from start to finish. © Pure parametrics 

handicap you by constraining your designs, causing 
‘constant rework. And unexpected system traps make it difficult to 
cut metal. Traditional parametric/variational systems face integra- 
tion hazards, also adding strokes to your cycle time. 
e But with the new Unigraphics, you work with 
a complete set of advanced, integrated tools. A 
breakthrough hybrid modeler, offering a variety of 
modeling capabilities, allows you to quickly create 
winning designs. Advanced drafting and CAE tools 
speed production and analysis. And unmatched 
power and range in CAM provide confidence in 
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